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CourM OMoriinlon: ^ 

This course Included three pamphlets with the main purpose of becoming a 
qualified avlonlcsman on the HH-*3F helicopter. 

Each assignment In the first two pamphlets Is divided Into three basic parts; 
the reading assignment and objectives, the reading material, and the self-quiz with 
accotnpanylng answers and text references. 

Subjects covered In the HH-3F Avionics pamphlet are; HH-3F Helicopter Sys- 
tems; HH-3F Engine and Rotor Systems; HH-3F Helicopter Transmission and Various 
Systems; HH-3F Flight Systems; HH-3F Systems; Communication Systems; Navigation 
Systems; HH-3F Loran C Navigator; Flight Director Systems; Electronic Flight Aids; 
and Avlonlcsman' s Duties. 

The HH-3F Flight Prep pamphlet covers: Flight Preparation; Emergency 
^ Procedures and Equipment; Hoisting, Rescue Platform, and Caorgo Sling Procedures; and 
High-Intensity Searchlight System. 

The third pamphlet Is a standarlzed syllabus designed specifically to give 
the student training to become a proficient and safety-conscious avionics SAR air- 
crewman. 
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Second Edition: August 1980 
Revised: May 1981 



U.S. Cotist' Guard Institute 
Aviation Branch 
PjO. Substation 18 
Oklahoma City. OK^^m 



FTS: 749-4404 



Questions about this text should be addressed to th? Subject 
Matter Specialist ifor the Aviation Electronics Technician Rating. 
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NOTICE TO STUDENT 



The primary purpose of this self-paced, nonresident trainfiig pampket is to help you become qualified as an 
avionicsman on the M^F helicdpter. 

*■'»'.•""*' ' • ■ 

This pamphlet brifely covers the aircraft anH aircraft systems Jijecomm^^ and navigation systems are 

covered in detail. 

IMIPORTANT NOTE: This text ha^ Been compiled for TRAININb^s^BMlY; It should NOT be used in place of 
official directives or publications. The text inforpnation is ciurent according to the references lifted. You 
should, however, remember that it is your responsibihty to keep up with the latest professional information 
available for your rating. Current information is available in the Coast Guard Enlisted Qualifications Manual 

(CG-311). " ' V .. , 

for each assignment should lead you in the right direction for study purposes. The self-quizzes 
ery of the objectives. When you complete all the assignments for the course and master each 
should have a thorough understanding of the material and should be ready to pass your End-of- 



REMEMBER Yoi^must receive/a score <* oy better to pass ^^e End-of-Course Test. You should use 
your spare time to REVIEW the material befote^ou take the EOCT. J 

SWE STUDY SUGGESTlbN: Servicewide exam questions for your rate and pay grade are based on the Pro- 
fessional and Military Requirements sections of the Enlisted Qualifications Manual (CG-311). If you use the 
references from this text and cdnsult the Enlisted Qualif^cat^OT^^Manual, you should have good uiform^tion for 
review when yoii prepare for your servicevdde exam. However, this course covers only a few of the qualifica- 
tions tested on the SWE, ^ 

This course is only orte part of th^todd Coast Guard training pr6gram. By its very nature, it can^e you only 
part of the way to a training goal. Practical experience, schools, selected reading, and the desire for accom- 
plishment are also necessary to round but a successful training program. 
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HOW TO STUDY THIS COURSE 



r 



You can remember more of what you read if you 



E 



"Look over" the reading assignment first. Read the objectives and 
section headings, ^nd look at the pictures. This gives you an idea.of 
what to expect in the reading assignment and helps you understand 
the objectives. \ 

Question the reacing materials Ask yourself questions about a 
heading or a picture to help you remember what you read. 



Note points to review later. Don't just run your eyes over a page. 
Underline important facts and make notes in the margin. 



Close your pamphlet and repeat important points out loud. Discuss 
the reading assignment v^ith someone if possible Thrs-J^jefps you 
recall information for a quiz or end-of -course test. 



4 



^^^H Review ypur underlined material, notes, quizzes, and 
This ahp helps you remember what you read. 




^es. 




if you just read anc| do NCJT 
underline^ quest iont or review, 
this is how much you are^ likely 
to remember. 
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HH3F HEUCOPTER SYSTEMS 



Reading Assignment: ^ 
Pages 1-1 throng 1-11. 

OBJECTIVES 

To successhilly complete this assignment, yon must study the text and master the foUowing objectives: 
1. Describe the HH-^3F helicopter's general characteristics, and dimensions. 



HELICOPTER FAMI 




IZA 



TION 



The helicopter manufactured by Sikorsky Air- 
craft, Division of United Aircraft Corporation, Strat- 
ford, Connecticut, is equipped with a single main 
rotor, twin .Engines rated at 1,5(X) shp each, a fully 
retptCiaUle tricycle landing gear, amphibious capa- 
bilities, and hydraulically operated aft ramp that 
may l)e opened in flight, on the ground, or on water. 
The helicopter may be used as a general purpose 
vehicle to locate, recover, and render assistance to 
persons in distress. In addition, it may be used for 
logistic support, reconnaissance, and general utility. 
The niuxiiluim span with the main rotor blades 
rotating is 62 feet. The maximum length of the heli- 
copter with the rotor blades extended is 73 feet. The 
height of the highest point of the helicopter (tail 
rotor) is 18 feet 1 inch. You may become familiar 
with the configuration of the helicoptet by referring 
to the exterior and interior general arrangement 
illustraions. (Figures M and 1-2.) The helicopter's 
niaxiinum gross weight is 22,050 poimds. 

The fuselage is composed of the cockpit, the 
upper fuselage, the aft fuselage, the pylon, and the 
lower fuselage. The upper fuselage section contains 
the cargo compartment, the engine transmission, 
and .\PU compartments. The aft fuselage extends 
from the cabin to the pylon. The lower fuselage con- 
tains four fuel tanks and an electronic^ rack in the 
foi-ward section. Sponsons are mounted on each side 
of the lower fuselage. The pylon is attached to the 
rear of the aft fitselage. A horizontal stabilizer is 
nuiunted on the upper right side of the pylon. The 
intermediate gear box is installed in the lower por- 
tion of the pylon with a shaft extending upward to 



the tail rotor gear box at the top of the pylon. The 
five-bladed tail rotor is splined to the tail rotor gear 
box. 

The cockpit provides side-by-side seating for the 
pilot and copilot, with the pilot on the right side. To 
the rear of the cockpit is the cabin. Access between 
the cockpit and the cabin may be used in flight. A 
Elding jump seat is provided in the cockpit entry. A 
sliding cargo door is located on the right side of the 
forward end of the cabin. An 8-foot ramp is located 
at the rear of the cabin. The cabin accommodates' 
two crewinen and six passengers. Two large win- 
dows, located in the forward cabin, vnH be used as 
search stations. Swivel-type crewman's seats are lo- 
cated adjacent to the search stations. Two electro- 
nics racks are located in the cabin; one immediately 
aft of the copilot and one in the aft portion of the 
cabin. A foldUng-type navigator's table is mounted 
on the electronics rack aft pi the copilot and forward 
of the left crewman's seat. Structimd provisions are 
made for 14 additional passenger seats and 15 USAF 
pole-type litters. The cabin is 6.6 feet wide, 6 feet 
high, and 26 feet 2.5 inches long. Eight feet of the 
length is ramp area. The cabin is equipped with tie- 
down rings for transportation of cargo. A 600-pound 
capacity hydraulic rescue hoist with approximately 
240 feet of usable cable is suspended on a fixed truss 
over the cargo door. 

) Two gas turbine engines are mounted side by 
side in the engine compartment, located above the 
forward portion of the cabin. The engine drive 
shafts extend aft into the main gear box, located in 
the transmission compartment. The main rotor as- 
sembly, to which the five rotor blades are attached, 
is splined to the mmn gear box drive shaft. The APU, 
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located aft o£^the ii^ain gear box, is capable of driv- 
ing the maiii gear box accessory section and is used 
for engine/ starting and checkout of systems. A! 
remqvable^ deflector is instaUed to reduce the possi- 
bility of foreign object damage to the engines. 

The HH-3F has three separate hydraulic systems. 



DIMENSIONS 
Length 

Maximum main and tail rotor 
baldes extended 



73 feet 0 inches 



Minimum main and tail rotor 
blades removed 57 feet 3.53 inches 



Height 

Maximum to top of tail rotor 
blade - vertical static 

Kneeled 

Tail rotor diameter 

.Minimum tail rotor blades 
removed 



Width 

Minimumrmain rotor blades 
removed 

Main rotor diameter 



18 feet 1 inch 
20 feet 2 inches 
10 feet 4 inches 

16 feet 1 inch 



17 feet 4 inches 
62 feet 0 inches 



Minimum Main Rotor Ground Cl 
clearance • forward section) 
Static 

Kneeled 




10 feet 



Tail Rotor Ground Clearance 
Static 

Kneeled 



Tail Pylon Ground Clearance 
Static 

Kneeled 

Main landing gear tread 



7 feet 4 inches 

7 feet 9 inches 
9 feet 11 inches 

6 feet 5 inches 

8 feet 0 inches 
13 feet 4 inches 
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CABIN EQUIPMENT 

The cabin (figure 1-3) located from station 137.0 to 
station 379.5, is capable of carrying cargo, personnel, 
litters, and wheeled vehicles. The impact and wear-^re- 
sistant cabin floor has a positive non-skid surface for 
person nd footing £md skid strips to facilitate the 
movement ol^^catgo and provide floor protection. The 
cabin flobr is divided into six sections and is capable 
of sustairKing static loads of 200 pounds per square 
foot. Tiedo\yn fittings, rated at 2,500 pounds, are in- 
stalled on the cabin floor to facilitate cargo tiedown, 
and are provided with fittings that serve as troop-seat 
and litter attachment points. The cabin contains a 
personnel door and a ramp, both of which may be 
used for loading personnel and cargo. When loading 
die helicopter, refer to T.O. l-lB-40, Hmidbook of 
Weight and Balance Data. 

CARGO LOADING STATIONS 

The cabin is divided into marked eg stations be- 
tween jfuselage stations 150 and 375. Cargo loading 
scales, corresonding to these marked stations, are 
provided on the load adjuster. The eg loading sta- 
tions are marked at eye level for easy reference. 

CABIN FLOOR 

The cabin floor, made of 3/4 inch plywood floor 
panels, is supported by transverse bulkheads and 
beams. The cabin floor is approximately 310.5 inches 
long and 76 inches wide. The forward ramp forms the 
last 68 inches of horizontal floor. The floor has a posi- 
tive non-skid surface. Three rows of low friction longi- 
, tudinal skid strips are instaUed on top of the cabin 
floor to provide floor protection and facilitate cargo 
handling. The cabin floor area is designed to support a 
maximum load of 200 poimds per square foot; how- 
ever, higher weights may be carried if shoring is ased 
to distribute the weight over a larger area. 

TIEDOWN FITTINGS 

The type of tiedown fitting (figure 1-4) used is 
the combination cargo restraint and lug for troop 
seat and litter floor attachments. Tlie recessed tie- 
down fittings have a 2,500-pound restraint capabil- 
ity. The 2,500-pound tiedown fittings are used to se- 
cure cargo, litter support straps, troop seat legs, and 
the crewman *s safety harness. 

TIEDOWN DEVICES 

Various types of tiedown devices may be used for 
securing cargo. One type is a tumbuckle arrange- 
ment for tightening the tiedown chains, another is a 
webbed type strap with hooks for attaching to tie- 
down fittings. 

18 
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Figure 1-4. - Tiedown fittings, location 



FIRE DETECTION SYSTEMS 



Three fire detection systems, one for each engine 
compartment and one for the APU compartment, 
provide warning in the event of fire. A single switch 
is used to test the three systems. 

ENGINE AND APU COMPARTMENT FIRE 
DETECTION SYSTEMS 

Four heat-sensitive fire detector elements, lo- 
cated in each engine compartment, are wired into a 
closed series loop and connected to control units. 
The elements are mounted on the inside of the en- 
gine compartment doors and on both sides of the 
center firewall. The fire detector elements terminate 
at the aft firewall. The control units, located over- 
head in the cargo compartment, continuously. moni- 
tor the output of the detector elements. In event of 
fire in an engine compartment, the detector element 
senses excessive heat and the control unit will close 
the circuit to fire warning lights in the cockpit. 



Power for the Nq^I engbe fire detection system is 
supplied by the N6. 1 ACprimary bus throu^ a cir- 
cuit breaker, marked (FIRE DET), on the copilot^s 
overhead circuit breaker panel Power for the No. 2 
engine fire detection system is supplied by the No. 2 
AC primary bus through a circuit breaker, mark<kl 
FIRE DET, on the pilot's overhead circuit breaker 
panel. 

The APU fire detection system uses five probe* 
type detector switches mounted at strategic loca- 
tions in the APU^cgnnpartment. When any one of 
these switches sen^ excessive heat, it closes a cir- 
cuit to the APU fire warning lights. Current is sup- 
plied from the DC primary but throuzh a circuit 
breaker, marked APU, FIRE DET, on the overhaul 
circuit breaker panel. 

Fire Warning Li^ts and Test Switch 
When fire is detected in an engine compartment, 
two red master' fire warning lights and red lights in- 
stalled in the ends of the T-shaped fire emergency 
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shutoff selector handle for that engine will illumi- 
nate. The master fire warning lights marked FIRE 
are mounted in the instrument panel hood. One light 
is (10, figure 1-3) located in front of the pilot and the 
other (36, figure 1-5) in front of the copilot. Fire 
detected in the APU compartment causes illumina- . 
tion of a light marked FIRE located on the APU 
control panel, and a Ught marked APU Fire on the 
caution advisory panel. A fire warning test switch, 
marked HRE WARN TEST, is located on the right 
side of the instrument* panel. The switch is spring- 
loaded to the center {on} position and has two test 
positions marked NO. 1 ENG and fk). 2 ENG and 
APU. - 

The engine fire detection system is tested by 
holding the test switch in either test position. The 
two master fire warning lights and the respective 
fire emergency shutoff selector handle lights should 
illiuninate. The test switch should return to c-enter 
when released, and all fire warning lights should go 
out. The APU fire detection system is tested by 
holding the test switch in the NO, 2 ENG and APU> 
position. The fire warning lights will illuminate. Cur- 
rent for the engine fire warning test system is sup- 
plied by the AC and DC primary buses through ap- 
propriately marked circuit breakers. Current for the 
APU fire warning test system is supplied by the DC 
primary bus throt^ a circuit breaJcer marked APU, 
FIREDET. 



FIRE EXTINGUISfflNG SYSTEMS 



There are two similar Bromotrifluoremethane 
(CFjBR) fire extinguishing systems. The engine 
compartments systems has two CF»BR containers 
with associated circuitry, and pliunbing. The APU 
compartment system has only one container. 

Warning ~ 

Cf fiR is highly volatile and is not easily detected 
. by odor. It is not toxic and is considered to be about 
the same as other freons and carbon dioxide, causing 
danger primarily by reduction of oxygen. Do not 
allow liquid to contact the skin because the liquid 
may cause frostbite or . low temperature bums 
because of its Jjpw boiling point> 

ENGINE COMP^TMENT FIRE 
EXTINGUISHING\SYSTEMS 

The CF.BR containers, located aft of the main 
gear box, are charged with -2.5 pounds of CF.BR 



plus a nitrogen charge to propel the agent through 
tubing to the engine compartments. The tubes for 
each, engine compartment are mounted on the cen- 
ter firewall with discharge nozzles directed at thie 
coriibustion and power- turbine sections of the en- 
gine. Each container is equipped with a pressure 
gage and a thermal discharge valve, which will allow 
discharge <Jf the containers through a c-ommon line 
'when the temperature of the containers reaches '96'' 
to 104X. (208'' F to 220"^). Each container is 
equipped with two frangible discs and two explosive 
cartridges and slugs. The tubing from the diSc of 
each container is tied together to form a single line 
to each engine. Choice of engine compartment and ^ 
explosive caitridges is made by pulling out the ap- 
propriate engine fire efmergency selector handles. 
The explosive caitridge is fired and the extinguish- 
ing agent is discharg^ by use of the engine fire ex-^ 
tinguisher switch. Current for the engine compart- 
ment fire extinguishing systems is supplied by the 
DC primary bus throng the circuit breaker marked 
ENGINE FIRE EXT located on the overhead cir- 
cuit brewer panel. 

Engine Fire Eniergency Shutoff 
Selector Handles . 

Two T-shaped handles, located on the overhead 
s>vitch panel, are marked FIRE EMER SHUTOFF 
SELECTOR, NO. 1, ENGINE and NO. 2 ENGINE. 
When either handle is pulled down, power from the 
T)C primary bus actuates the fuel shutoff valve, 
which closes the fuel for that engine, selects that en- 
gine compartment to receive the fire extinguishing 
agent, and energizes the circuit to Ihe fire extin- 
guisher switch. A fire waniing light is joc^tedTii" 
each end of each handle. 

Engine Fire Extinguisher Switch , 

An eng'ine fire extingiiisher .switch, marked FIRE, 
EXT, located on the overhead switch panel in the 
pilot's compartment, has marked positions RE- 
SERVE, OFF, and MAIN. The lock lever type 
switch is operative only after one of the fire emer- • 
gency shutoff selector handles has been pulled. 
When the engine fire extinguisher switch is held in 
the MAIN position, after a fire emergency shutoff 
selector handle has been pulled, the contents of the 
main fire extinguisher container are discharged into 
the corresponding engine compartment. When the 
engine fire extinguisher switch is held* in the RE- 
SERVE position, after a fire emergency shutoff se- 
lector handle has been pulled, the contents of the re- 
serve fire extinguisher container are discharged into 
the last selected engine compartment. 
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». PILOT'S SHOULDER HARNESS LOCK LEVER ^ 

21 COPILOT'S SEAT HEttMT ADJUSTMENT LEVER 

24 COPILOT'S SEAT FORWARD AND AFT ADJUSTMENT LCVER 

21 COPILOT'S CONSOLE 

21 COPILOT'S SCAT 

2T. ALTERNATE UNOINGGCAHHANOLE 

21 COPILOT'S COLLECTIVE PITCH LEVER 

Jf- COPILOT'S TAIL ROTOH PEDALS 

31. COPILOT'S WNOOV EMERGENCY RELEASE HANDLE 

31. COPILOT'S TAIL ROTOR PEDAL ADJUSTMENT KNOt 

32. LOG LTS AND REMOTE ICS CONTROL PANEL 
31 COPILOT'S TOE iRAKES 

]4 COPILOT'S CVaiC STICK 
U. COCKPIT CONSOLE 
U. FtRE WARNING LIGHT 
V MASTER CAUTION LIGHT 

3a INSTRUMENT PANEL ^ 
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«a COPILOT MAP LIGHT 

41. FRtE AIR TEI#ERATURE GAGE 



Figure 1-5* - Cockpit Arrangement. 
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Thermal bischarge Indicator 

^ Two red thermal discharge indicators are located 
aft of thelhird window on the left side of the fuse- 
lage. The indicator marked ENG is connected 
through a common line to both engine fire extin- 
guisher containers. The indicator marked APU is 
connected to the APU engine fire extinguisher con- 
tainer. When the temperature reaches 96''C. to 

. 104 ^^C. (208"^. to 220^F.) in any of the containers, 
the valve in that container will open to relieve pres- 
sure. The fire extinguisher agent will then be forced 
through the lines, eject the seal, and be discharged 
overboard. 

APU FraE EXTINGUISHER SYSTEM 

The fire extinguisher system for J^APU unit 
consists of a charged contaSqer of CR»JR, located 



adjacent to the APU compartment, with lines, noz- 
zles, and controls similar to the engine compartment 
extinguisher system. The container holds 2.5 pounds 
ofCF.BR. 

APU Fire Detector and Extinguisher 
Control Panel ^ 

The APU unit f^i^tor and extinguisher con- 
trol panel is located olMe APU control panel on the 
pUot's console. The APU fire extinguisher system is 
energized by first placing the toggle switch marked 
FUEL SHUTOFF and NORM, in the FUEL 
SHUTOFF position, then placing the toggle switch, 
marked HRE EXTING and OFF, in the FIRE 
EXTING position. Power for this system is provided 
by the DC priih'ary bus, through a circuit breaker 
marked APU, EXT. 
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SELF-QUIZ #1 

PLEASE NOTE: Many students study ONLY the self-qui2a5es and pamphlet /ifeview quiz, thinking that this 
wiU be enough to pass the End-of-Course Test. TfflS IS NOT TRUE. The Enifl-of-Course Test is based on the 
stated course objectives. To pass the EOGT, you must study all the course material. 



L Which of the following are featiues of the^; 
HH-aF helicopter? 

1. Retractable nose landing gear 

2. Five-blade tail rotor 

3. A utility hydraulic system used to 
provide power for an automatic flight 
control system 

4. An auxiliary power unit for driving the 
gear box accessories 

5. Three separate hydraulic systems 

A. 1,2, and 3 only 

B. 3, 4, and 5 only 

C. 1,2, 4, and 5 

D. 1,2, 3, and 4 

/ 2. What is the MINIMUM tail rotor ground 
clearance when the blades are rotating? 

A. 6 ft. 3 in. 

B. 6 ft. 6 in. 

C. 7 ft. 4 in. 

D. 7 ft. 9 in. 

3. Tiedown fittings instaUed on the HH-3F cabin 
floor are rated at pounds. 

A. 200 

B. 500 

C. 2,000 

D. 2,500 



4. To sense excessive heat, the APU fire detec- 
tion system uses - 

A. only four fire detector elements 

B. only four probe-type detector switches 

C. five fire detector elements 

D. five probe-type detector switches 

5 The FIRE EXT switch is placeclHn the MAIN 
position with neither of the FIRE EMER 
SHUTOFF SELECTOR handles pulled. What, if 
anything, should you expect to happen? 

'A. The MAIN bottle will discharge into the 
last selected engine . 

B. The circuit breaker will pop 

C. The MAIN bottle viill be discharged into 
the thermal discharge tube 

D. Nothing 

> 6. The purpose of the thermal discharge indi- 
cator in a fire extinguisher system is to indicate 



A. that the container has discharged due to an 
abnormally high container pressure 

B. that the container chemical has become 
overage 

C. that the container pressure has dropped 
too low to be effective 

D. the tem{^«^ture of the chemicals witbia 
the container ' 
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ANSWERS TO SELF-QUIZ # 1 



\ 



Following are the correct answers and references to the text pages which cover each question and correct 
answer. To be sure you understand the answers to those questions you missed, you should restudy the refer- 
enced portions of the text 



QUESTION 

1 
2 
3 
4 

5 
6 



ANSWER 

a 

D 
D 
D 
D 

A 



REF. 

1-1 
1-2 
1-2 
1-8 
1-9 
1-11 
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ENGINE AND ROTOR SYSTEMS 
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Readihg Assignment: ^ ^ - . _ 
P^es2-1 through 2-9 




OBJECTIVES 




To successfuDy complete this assignment, you must study the text 


anfl master the following objectives: 


1. Explain the basic operation of the T58-GE-5 engine. 




2. Describe the following engines systems: 




a. Fuel 
. b. OU 




• 3. Explain the operation of the following rotor systems: 




?j; a. Main 
^ b. Tail 

c. Rotor brake. 





ENGINES 



The helicopter is equipped with two General 
Electric T58-GE-5 engines (figures 2-1 and 2-2), 
each rated at 1,500 shp. The engines are compact 
turboshaft engines with high power-to-weight ratio 
and use the free turbine principle* The power tur- 
bine is mechanically independent of the gas genera- 
tor and, within the power turbine governing range, 
power turbine speed is independent of output 
power. High torque is available at low output 
speeds, providing rapid acceleration characteristics. 
The engines are mounted side-by-side above the 
cargo compartment forward of the main gear box. 
Each engine consists of the following major compo- 
nents: an axial-flow compressor, combustion cham- 
ber, a two-stage g^s generator turbine, and a single- 
stage free power turbine, which is independent of 
the gas ^nerator turbine. The gas generator consists 
of the compressor, annular combustor, and two- 
stage generator turbine. 

The free turbine principle provides a constant 
free turbine speed output which restilts in ^ constant 
rotor rpm. Power requirements to maintain constant 
free turbine speed are varied by automatic increases 



or decreases in gas generator speed. A 
hydrpmechanical fuel metering unit provides maxi- 
mum engine performance without exceeding safe 
engine operating limits. In the normal operating 
range, engine speed is selected by positioning the 
speed selector. The integrated fuel control system 
delivers atomized fuel in controlled amounts to the 
combustion chamber. Flpw of fuel and air through 
the combustion chamber is continuous, and once the 
mixture is ignited, combustion is self-sustained. 
Changes in air pressure, air temperature, and rotor 
operation all affect engine performance. With the 
FOD deflector installed, helicopter velocity has 
practicaUy no effect on engine performance. The en- 
gine fuel control system automatically maintains se- 
lected power turbine speed by changing fuel flow to 
increase or decrease gas, generator speed as required, 
thus regulating output power to match the load 
under changing conditions. A start bleed valve, 
mounted on the compressor, automatically opens 
during the starting cycle to bleed approximately 
6.7% of compressor discharge airflow overboard. 
This decreases compressor discharge pressure, which 
lessens the possibility of compressor stall and allows 
the starter to accelerate the gas generator faster. The 
valve automatically opens when the starter is en- 
gaged and remains open until starter dropout. A 
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Figure 2-2. - Engine, main gear box, and APU installation. 



.rt fuel valve is installed between the engine fuel 
control and flow divider. This valve, when closed, 
shuts off auxiliary starting fuel flow. The pilot may 
use the valve during the s,tarting cycle to reduce 
starting fuel flow, which decreases the possibility of 
a hot start. 

COMPRESSOR 

The ten-stage compressor consists of the com- 
pressor rotor and stator. The compressor rotor is sup- 
ported bv the front frame section and the compres- 
sor rear frame section. The stator is bolted between 
the front frame section and compressor rear frame 
section. The stator is bolted between the front frame 
section and compressor rear frame. The primary 
purpose of the compressor is to compress air for 
combustion. .Ambient air enters through the front 
frame and is directed to the compressor inlet, passes 
through ten stages of compression, and is directed to 
the combustion chambers. The inlet guides vanes (2, 
figure 2-1) and the first thfce stages of the stator 
vanes figure 2-1) are variable, and change their 
angular position as a function of compressor Inlet 
temperature and gas generator speed to prevent stall 
of the compressor. 



COMBUSTION CHAMBER 

In the combustion chamber, fuel is added to the 
compressed air. This mixture is ignited, causing a 
rapid expansion of gases toward the gas generator 
turbine section. As the air enters the combustion 
section, a portion goes into tl?e combustion chamber 
where it is mixed with the fuel and ignited, while the 
remainin&^air forms a blanket between the outer 
combustion casing and the combustion liner (5, fig- 
ure 2-1) for cooling purposes. Once combustion is 
started by the two igniter phigs, Jt is self-sustaining. 
After the air has been expanded and increased in ve- 
locity by combustion, it is passed through the first- 
stage turbine wheel of the gas generator turbine (8, 
figure 2-1). 

GAS GENERATOR TURBINE 

The tv(^o-stage gas generator turbine (6, figure 
2-1) is the rotating component which is cdupled 
directly to the compressor. The turbine extracts the 
required pdwer from the exhaust gases to drive the 
compressor. The turbine nozzles that comprise the 
stator blades direct the exhaust gases to the turbine 
wheels. 
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POWER TURBINE 

The power turbine (7, figure 2-1) is bolted to the 
rear flange of the second-stage turbine casing. The 
engine uses the free turbine principle wherein en- 
gine output power is provided by the power turbine 
rotor, which is mechanically independent of the gas 
generator rotor. This rotor derives its power from 
the gases which^are directed to it by the gas genera- 
tor turbine nozzles. Within the normal operating 
range, power turbine speed may be maintained or 
regulated independent of output power. This prin- 
ciple also provides more rapid acceleration because 
of the avaUability of high engine torque at low out- 
put speeds' 

CAS GENERATOR SPEED (N,) 

Cas generator speed (Ng) is primarily dependent 
upon fuel flow and is monitored by the en^ne fuel 
control unit. The principal purpose of monitoring 
is to control acceleration and aeceleration character- 
istic's, prevent overspeed, and establish a minimum 
idle setting. Gas generator speed controls mass air- 
flow pumped through the engine and consequently 
the power available to the power turbine. 



FREE POWER TURBINE SPEED (Nr) 

The free power turbine speed (N,) is dependent 
upon speed selector position and rotor load. The fuel 
control monitors Nr to regulate fiiel flow to maintain 
an essentiaUy constant power turbine speed for a 
given speed selector position. 

ENGINE FUEL SYSTEM 

The engine fuel systems (figure 2-3), one for each 
engine, consists of an engine-driven pump, a dynamic 
filter, a fuel control unit, a static filter, an oil cooler, 
a flow divider, a fuel manifold, and associated pip- 
ing. The fuel control unit is supplied fuel from the 
engine-driven fuel pump. Metered fuel from the en-; 
gine fuel control unit is piped through an oil-fuel 
heat exchanger and then enters the flow divider con- 
nected direcdy to the fuel manifold on the engine. 
For normal flight, rotor speed is selected by position- 
ing the speed selectors, and the engine fuel controls 
will meter fuel to maintain the selected rotor speed. 

^Sngine-Driven Fuel Pump V 
A dual operation engine-driven fuer pump is 
mounted on each engine^ The pump consists of a 
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Figure 2-3, - Engine fuel system. 



2-4 



35 



j 



its' 



positive displacement type gear pump and a centrif- 
ugal boost pump and is built into a single housing. 
The engine accessory drive section furnishes power 
for each pump by means of a splihed shaft. This 
shaft drives the fuel pump and simultaneously acts 
as a link to transmit.gas generator speed information 
to the engine fuel control unit. If the engine^riven 
fuel pump or splined shaft fails, the engine will 
flame out due to fuel starvation. 

Engine Fuel Control Unit 

The engine fuel control units, one located on 
each engine, are hydromechanical units that regulate 
engine hiel flow to maintain a selected constant free 
power turbine speed and a constant rotor speed^Nr) 
Fuel from the engine fuel pump enters thes^u^ c6n- 
trol unit through the inlet and passes through the 
fuel filter. The fuel control has a fuel metering sec- ^ 
tion and a computing section. The metering section 
selects the rate of flow to the combustion chambers, 
based on information received from the computing 
sections. The metering section has a metering valve 
and a pressitfe regulating valve. The pressure regu- 
lating valve maintains a constant pressure across the 
main metering valve by bypassing excess fuel back 
to the engine fuel pump inlet. The metering valve is 
positiojned in response to various internal operating 
signals; and meters fuel to the engine as a function 
of these intergfated signak. The engine fuel control 
unit prevents compressor stall, turbine overtempera- \ 
ture, rich or lean blowouts," governs gas generatqr^ 
idle and maximum speeds, and schedules inlet gu^de 
and stator vane positions to provide optimum com- 
pressor performance. 

Si»EED SELECTORS (ENGINE SPEE;d 
SELECTOR LEVERS) 

Two speed selectors, marked NUMBER 1 EN- 
GINE and NUMBER 2 ENGINE. ar%lpcated on the 
overhead engine control quadrant. Marked positions 
on the overhead quadrant are SHUT-OFF, GRD 
IDLE, MIN GOV, and 100% SPEED. The speed se- 
lectors are connected directly to the fuel stopcock 
and Indirectly to the fuel metering valve in the fuel 
control unit. When the speed selectors are in the 
SHUTOFF positioTf, fuel flow to the fuel nozzles is 
stopped by means of a stopcock that prevents fuel 
from entering the combustion chambers. The stop- 
cock is open whenever the speed selector is 6 deg- 
rees or more from the SHUTOFF position and is 
closed when the speed selector is 3 degrees or less 
froih the 'SHUTOFF position. The GRD IDLE posi- 
tion schedules fuel flow to produce approximately 
56 percent Ng. Gas generator idle speed will vary 
with inlet air temperatmre, A limit stop at GRD 
IDLE prevents inadvertent retarding of jthe speed 



selectors below the idle speed of the engines. The 
speed selectors may be retarded from theiimit stop 
by exerting a downward and rearward pressure on 
the speed selectors. The WIN GOV position of the 
speed selector is the point where the governing 
range of the power turbine is entered and is approxi- 
mately 87% Nr. When the speed selector is at the 
full forward position, the engine is producing maxi- 
mum power turbine speed. Engine speed trim 
switches are instaUed on the collective stick grip to 
provide accurate speed changes and engine synchro- 
nization. With the speed selectors in the governing 
range, any force tending to slow the rotor system,, 
such as increases in collective pitch, will be sensed 
by the fuel control unit, which will attempt to main- 
tain constant N,/N, by increasing power. 

ENGINE SPEED TRIM SWITCHES ^ 

The en^ne speed, trim switches, ISrated on each 
coUective lever grip, are used to make adjustments to 
power turbine speed and for engine synchronization. 
The switches, marked ENG TRIM, 1 and 2, (plus) 
-(minus), provide electrical power to actuators in the 
overhead control quadrant, which are connected to 
the speed selectors. The pilot's en^ne speed trim 
switches will override the copilot's. Moving the 
ENG TRIM switches forward will cause increases in 
power turbine speed, and moving the switches aft 
will cause decreases in power turbine speed. When 
the desired power turbine speed is attained, the 
switches are released and will return to the spring- 
loaded center position. Tlie switches are capable of 
advancing the speed selectors from shutoff to the 
ground idle detent and, if manually removed from 
the detent, to the full forward position. The switches 
are capable of retarding the speed selectors from full 
forward to 93 ^ l%Nr. The ENG' TRIM switches 
receive electrical power from the DC primary bus 
through circuit breakers under the general heading 
ENGINE (SPEED TRIM, l-tNG-2), located on the 
center overhead DC circuit breaker panel. 

EMERGENCY.FUEL CONTROL LEVERS 

Two emergency fuel control levers, one for each 
engine, marked EMER FUEL CONTROL, are lo- 
<;ated on each side of the engine' control quadrant. 
The emergency fuel control levers operate indepen- 
dently and are used if the fuel control unit malfunc- 
tions. Each emergency fuel control lever has positive 
stops, marked OPEN and CLOSE, and is connected 
directly by a flexible cable and linkage to the main 
metering valve in each engine fuel control unit. The 
primary function of the emergency fuel control lever 
is to manually override the automatic features of the 
fuel control, and must be used with extreme caution. 
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ENGINE OIL SYSTEM ^ 

Each engine has an independent ^^Snk !ind dry 
sump fitll scavenge oil system (figure 2-4). Oil is 
gravity fed from the tank to the-enginte-'driven oil 
punip mounted on the forward right-hand side of 
the engine. The engine-driven pump distributes oil, 
under pressure, through a filter to accessory gears 
and engine bearings. TTie oil serves both lubricating 
and cooling purposes, and the system is completely 
automatic. The scavenge side of the pump returns 
the oil through an oil cooler to the oil tank. The oil 
cwler is an oil-to-fuel heat exchanger with an associ- 
ated oil bypass system. The oil flow through the 
cooler depends on oil teniperature. At low oil tem- 
perature, most of the oil bypasses the cooler. Higher 
oil temperatures close the bypass valve and cause all 
of the oil to flow throu^ the cooler. Each engine oil 
system has a useful capa^ty of 2.5 U.S. gallons of oil 
in a 3.0 U.S. gallon tank (il5 gallon expansion space). 
The circular tanks aroJod^ted around the forward 
section of each engine^ 



ROTOR SYSTEMS 




The rotor systems consist of a single main rotor 
and an anti-torque tail rotor. Both systems are 
driven by the two en^nes through the transmission 
system and are controlled by the flight controls. (See 
figure 2-5.) 

MAIN ROTOR SYSTEM 

The main rotor system consists of the main rotor 
head assembly and the rotor blades. The head 
assembly, mounted directly above the main gear 
box, consists of a hub assembly and a swashplate 
assembly. The hub assembly, consisting of five 
sleeve-spindle assemblies and five hydraulic dam- 
pers clamped between two parallel plates, is splined 
to ll^ main rotor drive shaft. The root ends of the 
five i\tor blades are attached to the sleeve-spindle 
assemblies, which permit each blade to flap verti- 
cally, hunt horizontally, and rotate about their span- 
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Figure 2-4. - Engine oil system. 
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Figure 2-5. - Rotor systems. 



wise axis. Anti-flapping restrainers limit the upward 
movement of the blades, and droop stops limit the 
downward movement of the blades. Both are in 
operation when the blades are stopped or turning at 
low speed. When speed is increased to approxi- 
mately 25 percent (50 rpm) rotor speed, centrifugal 
force automatically releases the anti-flapping • 
restrainers. The droop stops release at approximately 
75 percent (152 rpm) rotor speed. The hydraulic 
. dampers minimize hunting movement of the blades 
- about the vertical hinges as they rotate, prevent 
shock to the blades when the rotor is started or 
stopped, and aid in the prevention of ground 
resonance. 

The five all-metal main rotor blades are of the 

f)ressurized spar type, identified as BIM blades. The . 
)lades are constructed of aluminum alloy, with the 
exception of forged sitefel cuffs which attach the root 
ends of the blades to the sleeve-spindle assemblies 
on the main rotor hub. Each blade consists of a hol- 
low extruded aluminum spar pressurized with nitro- 
gen, 25 aluminum blade pockets, a tip cap, an alu- 
minum root cap, a steel cuff, a pressure (BIM) indi- 
cator, an air valve, and an abrasion strip. Vent holes 
on the underside of each pocket prevent accumula- 
tion of moisture inside tlie blade. Each blade is 
balanced statically and dynamically within toler- 
ances that permit individual replacement of the 
blades. In addition, a pretrack number is stenciled 
on each blade to eliminate the necessity for blade 
tracking. Balancing and the assignment of a pretrack 
number is done during manufactwe or overhaul. 

The swashplate assembly consists of an upper 
(rotating) swashplate, which is driven by the rotor 



hub, ^nd a lower (stationary) swashplate, which is 
secured by a scissors assembly to the main gear box 
to prevent rotation. Both swashplates are mounted 
on a ball-ring and socket assembly, which keens 
them parallel at all times, but allows them to be 
tilted, raised, or lowered simultaneously by compo- 
nents of the mafn rotor flight control system, which 
connect to arms on the lower (stationary) swash- 
plate. Cyclic or collective pitch changes, introduced 
at the stationary swashplate, are transmitted to the 
blades by linkage on the rotating swashplate. 

BIfilar Absorber ; • 

The main rotor system is equipped with a bifilar 
absorber assembly to reduce fatigue stress and 
improve the overall vibration comfort level through- 
out the helicopter. The bifilar absorber assembly, 
secured to the main rotor hub, consists of a 
five-pointed, star-shaped, aluminum forging with a 
. 17-pound weight attached to each star point. Each 
wfeight is enclosed by a fairing to reduce drag. 

The HH-3F helicopter is equipped with anf In- 
Flight Blade Inspection System (IBIS) that visibly 
indicates in the cockpit that the pressure in one or 
more main rotor blade spars has dropped below the 
allowable limit. 

The IBIS indicator, located on the back wall of 
the spar of each main blade, contains a small 
radioactive source (100 microcuries strontium 90) 
which is completely shielded and emits no radia- 
tion when the rotor blade spar^is at normal pressi^e. 
When the pressure in the rotor blade spar dfcps 
below 6.1 (± 0.4) psi, the indicator will acHvate, 
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Figure 2-6. - IBIS indicator. 



cauiiing the radioactive, soiu^ to move to an un> 
shielded position, thereby emirong beta radiation. 
detector assembly, Ioc*ated aft of the main rotor 
luider the transmission cowling, detects the beta ra- 
diation and sends ^ signal to the blade pnx^essor. Hiis 
sigiial proc*essor caus^ the BLADE PRESS light on 
the c*aution advisory panel to illuminate, indicating a 
loss of pressiu*e in one or more of thei)lade spots. Loss 
of pressiu'e in the blade spar is also indicated by the 
IBIS indicator located in the back wall of the spar of 
each main blade. The indicator, compensated for tem- 
peratiu^ changes, compares a reference pressiuie built 
into the indic*ator with the pressure in the blade spar. 
When the pressure in the blade spar is within the re- 

3 Hired service limits, two yellow strips show in the in- 
ic*ator. If the pressure in the blade spar drops below 
the minimiun permissible service pressure, the indica- 
tor will be activated and will show two red stripes. 
Loss of 115 volt AC power, failure of the detector, 
and/or failure of the signal processor will cause the 
BLADE PRESS caution light to iUumin^e. The sys- 
tem receives el^trical power from thejtio. I AC pri- 
mary bus and is protected by a circuijpreaker on the 
copilot's overhead circuit breaker panel marked IBIS, 
imder the general heading NO 1 AC PRI. The 
BLADE PRESS caution light is powered by the DC 
primary bus, and is protected by a circuit breaker on 
tlie copilot's overhead circuit breaker pan^l marked 
IBIS,ainder the general heading DC PRI. 



WARNING 

When red is visible in the indicate^, determine the 
cause of the red indication before Accepting the heli- 
copter for flight. , 

TAIL ROTOR 

The tail rotor consists of the tail rotor assembly 
and tail rotor blades. The tail rotor assembly, 
moiuHed'at the upper end of the m^lon, consists of a 
tail i'otor hub and pitch-changing>mechanisip. The 
spUned hub is supported and driven by the horizon- 
tal output shaft of the tail gear box. The five tail 
rotor blades are attached to the tail rotor hub in such 
a way that they are free to flap and rotate about 
their spanwise axis for pitch variation. The blade 
pitch-changing mechanism transmits tail rotor con- 
trol pedal movements to the tail rotor blades through 
the pitch change beam of the tail gear box (See fig* 
ure2-5). ^ . 

ROTOR BRAKE 

A hyrdraulically actuated rotor brake (figure 2-7), 
mounted on a brake shaft forward of the main gear 
bQx, stops the rotation of the rotor system and 

?revents its rotation, when the helicopter is parked, 
he fotof brake system consists of a hydraulic actu- 
ating cylinder and lever, pressure gage, hydraulic 
brake cylinders, rotor brake reservoir, and brake 
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Figure 2-7. - Rotor brake. 
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disc: The rotor brake hydraulic i^:tuating cylinder 
and lever, located on the pilot's compartment ceil- 
Ing, operates independently from the hydraulic sys- 
tems. A spring-loaded accumulator, connected to the 
rotor brake hydraulic lines at the fonvard end of thf 
transmission compartment, assures continuoi 
hydraulic pressure when the rotor brake lever is a^ 
plied. The rotor brake hydraulic actuating cylinder 
in the cockpit is gravity fed with hydraulic reservoir, 
located on the ri^t aft side of the main gear box. 
When filled, to the FULL mark, the reservoir con- 
tains approximately 3.2 ounces of fluid. The hydrau- 
lic brake cylinders are located on supports attached 
tathdlnain gear box. The brake disc is positioned on 
the main input $haft of the main gear box. The rotor 
brake system components are discussed in* detail in 
the following paragraphs. 

Rotor Brake Cylinder and Lever 
A rotor broJce lever (figure 2-7) is connected di- 
rectly to the rotor brake hydraulic actuating cylinder 
on the pilot's compartment ceiling to the ri^t and 
fonvard of the overhead switch pane). The rotor 
' brake is applied by pulling down and pushing for- 
vwd as indicated on the decal aft of the lever on tlM 
upper structure, the de^il is marked TO ENGAQE 
ROTOR BRAKE PUSH LEVER FORWARD. The 
decal also has an arrow pointing forward^ A spring- 
loaded lock, located at the forward outboard side of, 
the cylinder, automatically locks the brake lever in 
the applied (forward) position if the pilot places the 
small handle on the horizontal, forward position. 
The lockpin must be pulled out to allow rotor brake 



release. The lockpin may be rendered inoperative by 
rotating it untd it remains in the OUT^^ition. 

Rotor Brake Pressure Gage 

^ A hydraulic actuated rotofkh^ke pressure gage is 
locatea to the rear of the rotor bmke lever (figure 2- 
7) on the pilot's compartment ceiling. The reading is 
indicated by the pointer fltnd indicates psi. A deesd, 

marked ROTOR BRAKE PRESSURE, ACTUAT- 
ING RANGE 350^ PSI., ENGINE START 320 
PSI MIN., PARKED POS. RANGE 250^ PSI.,te 
located adjacent to the rotor brake pressure gage. To 
ensure that the rotors will not turn with both eil^nes 
in GRD IDLE, a minimum of 320 psi is romiire^be- 
fore the engines are started. For pamhg, 2^^600 {^i 
is the normal pressure range. 

Rotor Brake Caution Light 

The rotor brake caution light, marked ROTOR 
BRAKE, is located on the caution advisory panel on 
the pilot s side of the instrument panel. The li^t^is 
provided as an aid in the prevention of rotor <inga^ 
ment while the rotor brake Is en^ged. Whenever 
the rotor brake hydraulic pressure is 10 ±yl pd or 
above and electrical power is supplied to thelpC pri« 
mary bus, the caution light will go on. when the 
rotor brake pressure drops below 10 ± 1 ^U; the 
li^t will m out. Normally with rotor brake off, pm- 
sure should be zero; however, after the rotor brake Is 
released and pressure at 10 ± I psi or above is trap? 
ped in the systenf, the caution light will remain on. 
If the pressure reaches 20 psi, the pucks will begin to 
drag. 
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SELF QUIZ #2 :. 

PLEASE NOTE: Many students study ONLY the self-quizzes and pamphlet review quiz, thinking that this 
will be enough to pass the End^f-Course Test. THIS IS NOT TRUE. The End-of-Course Test is based on the 
stated course objectives. To pass the EOGT, you must study all the course material; * 



L The HH-3F is equipped with two 



A. T58-'GE-8 engines rated at 1300 shp 

B. T58-GE-5 engines rated at 1500 shp 

C. T58-GE-8 engines rated at 1 100 shp 

D. TSS-GE-S en^es rated at 140p shp 

2. The HH-3F engine centrifugal fuel filter is 
located 



eif^r 



A. under the erigine front frame 

B. imder the engine compressor section 
\. C. above the eijgine fuel control 

D. on the engine fuel control 

' 3. What is the function of the fuel control? 

Ar Maintain a constant selected power 
turbine speed 

B. Permit helicopter rotor speed to vary up to 

V V SOpercentu / 

C. Vary the jpqv^er turbine sjpeei^ to maintain 
a constant helicopter rotor r|)m 

D. Maintain a constant helicopter rotor load 
to maintain afe?constant power turbine speed 

4. The engine speed trim switches are located oh 



A. the overhead engine control quadrant 

B. each cyclic pitch stick grip 

C. each collective stick grip 

D. pilot's overhead emergency console 



5. Which statement is NOT true concerning the 
bifilar vibration absorber? , 

A. It is a five-armed aliuninum forging 

B. It uses a 17-pound steel weight 

C. The bifilar arms have an H-beam cross 
section . ' 

D. Each weight is enclosed in a special fairjng 

6. What color on a blade pressure indicator 
indicates ia NORMAL condition? 

A. Gray . , ; , 

B. Green 

C. Yellow 

D. White . 

7. The tail blade pitch is changed by movement 
of the , ^ 

A, output gear shaft 

B. pitch change beam 

: ■ C. counterweight assembly 
/ ^ D. flappin&^pindles 

8/»For effective rotor brake operation, you must 

develop a MINIMUM of . psi with the 

rotor brake handle. 

A. 10 

B. 100 

C. 320 

D. 600 



ANSWERS TO SELF QUIZ »2 



Fonowing are the contect answers and references to the text pages which cover each question and correct 
answer. To be sure you understand the answers to those questions yjXTni^ed, you should restudy the refer- 
enced portions o£ the text 



QUESTION ANSWER REF. 

1 ,B 2-1 

2 A 2-2 

3 A 2-5 
. 4 C Sv 2-5 

5 C 2-7 

6 C 2-8 

7 B 2-8 

8 C 2-9 
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HH<JF HEUCOPTER TRANSMISSION AND VARIOUS SYSTEMS 




leading Assignment: 
Pages 3-1 throu^ 3-9 

OBJECTIVES 

To successfully complete this assignment, you must study the text and master the following objectives: 
Explain the basic operation and characteristics of the: 

L Transmission system: Main gear box, intermediate gear box, tail gear box. 

2. Transmission oil systems: Main, augmented main, intermediate and tail gear box. 

3. Fuel supply system. , 

4. Electrical supply system. . . 

5. Utility hydraulic supply system. > 



V TRANSMISSION SYSTEM 

^/ The transmission system (figure 3-1) consists of 
^^-thf^ geaur boxes that transmit pc/wer to the main 
and tail rotors. The main gear box reduces engine 
rpm and interconnects the two engines to the rotor 
head. A^reewheeling unit, located at each engine 
input to thgjnean gear box, permits the rqtor head to 
autorotate^wthout power turbine drag if the engine 
(or enginesj fails, or when power tujrbine rpm 
decreases below rotor rpm. Engine torque^ is trans- 
mitted through the main gear box t;o the main rptor 
drive shaft to drive the main rotor, and aft through a 
tail rotor drive shaft to the intermediate gear box at, 
the base of the pylon. From the intermediate gear 
box, a pylon drive shaft extends upward to the tail 
gear box to drive the tail rotor. Each of the three 
gear boxes has a chip detector. 

MAIN GEAR BOX 

The main gear box, mounted above the cargo 
compartipent aft of the engines, is a four-stage 
reduction gear system which reduces en^ne rpm at 
a ratio of approximately 93.4 to 1 for driving the 
rotor head. The main gear box contains a spur, heli- 
cal bevel gear, and a single planetary gear stage. 
Shafting extends from the main gear box lower hous- 
ing to the intermediate gear box and then to the tail 



gear box to drive the tail rotor. The main gear box 
accessory section, located at the rear of the main 
gear box loWer housing, drives 'th^ primary, utility, 
and aiixiliary hyxiraulic pumps, the main gear box oil 
pumps, the high pressure torquemeter oil pump, and 
the two generators. The auxiliaiy power unit drives 
the accessory section of the, main gear box on the 
ground before the engines are started. When the 
APU is operated at 100% speed, the APU drive shaft 
wiU drive /he accessory section until the rotor 
reaches 100% N^. The APU has a clutch, which con- 
tains a freewheel unit, that enables shutdown of the 
APU when the rotor head is engaged.' There is a 
throu^ shaft, driven by the No. 1 engine, in the 
main gear box. Under normal conditions, with the 
rotor turning, the gear box accessories are driven by 
the tail takeoff drive unit, which is provided with a 
freewheel unit. If this freewheel units fails, the 
through shaft will drive the accessories. 

INTERMEDIATE GEAR BOX 

The intermediate gear box, located at the base of 
the tail rotor pylon, contains a bevel gear direct- 
drive system to change the direction of the shafting 
that transmits engine torque to the tail gear box. The 
intermediate gear box is splash-lubricated. Screened 
air outlets in the pylon fairing permit the gear box to 
be cooled by the rotor downwash. 
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Figure 3-1. - Main transmission with auxiliary sump. 



TAIL GEAR BOX 

The.tail gear box» located at the upper end of the 
tail rotor pylon, contains a bevel gear reduction- 
drive system to transmit engine torque to the tail 
rotor. The tail gear box also contains part of the 
pitch change linkage which extends through the hol- 
low output shaft to the tail rotor hub. The tail gear 
box is^splash-lubricated. 

TRANSMISSION OIL SYSTEMS 
Main Gear Box Oil System . 
(See figure 3-1) 

Primary and secondary oil pumps are provided 
for lubrication. The torque system oil pump is 
mounted piggy back to the primary pump on the 
lower portion of the rear cover of the main gear box, 
and uses main transmission oil for the torque sensing 
system. The secondary oil pump is mounted be- 
tween* the utility hydraulic pump and the rear cover 
mounting pad. Oil is pumped from the gear box 
sump to the oil cooler located behind the maifi gear 
box. Cooling air is forced through the cooler by a 
blower driven' by i>elts from the tail drive shaft. The 
air is then exhausted through a screened transmis- 
sion accessories cooling air outlet at the rear of cool- 
er, the oil returns to the main gear box where it is 
sprayed onto the gears and bearings through jets 
built intd the gear box castings. An oil filler, acces- 



( 



sible from the left side of the main gear box fairing, 
is located on the left side of the gear box. A window 
inf the gear box below the oil fiUer provides a sight 
check for the oil level in the main gear box. Oil 
capacity is 15 gallons; normal servicing is 11 gallons. 

AUGMENTED MAIN GEAR BOX OIL SYSTEM 

The augmented main gear box oil system will per- 
mit the helicopter to continue operating for approxi- 
mately 45 minutes if there is a failure in the main 
lubrication system. In this case, the auxiliary sumip, 
at the base of , the main gear box, provides an oil sup- 
ply of abbut 1.5 gallons to lubricate the input sleeve 
bearings in' the high speed section of the main gear 
bo^f The torquemeter pump uses oil from the auxil- 
iary sump to lubricate these bearings and to supply 
oil to the torque sensing system. An additional chip 
detector is installed in the auxiliary sump and lights 
the XMSN CHIP MAIN caution light. 

INTERMEDIATE AND TAIL GEAR BOX OIL 
SYSTEMS 

Both the intermediate and tail gear boxes are 
splash-lubricated from individual siunp systems. In- 
.temal spiral channels ensure oil lubrication to all 
bearings. An oil fiUer plug, drain plug, and oil leVei 
sight gage are located in each gear box casting. 
When the oil in the intermediate gear box is at 
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-I..JP.4. JP S 0« OTHER APPROVeO ALTERNATE FUELS 
ALTERNATE APPROVED FUELS 
ALTERNATE APPROVED FUELS-CONFORM TO ASM TYPE A- 1. JET A-l 
THESE FUELS LIMIT STARTING TO -25^^. NATO F-34. 
ARCOJETO ' 
AMERICAN TYPE A-l 
CALTEXJETA.I 

440 UNIVERSAL TURBINE FUEL NO. 
GULFLITE TURBINE FUEL A 
E^ TURBO FUEL 1-A 
KEROSENE'AVIATION TYPE 
PURE JET TYPE A-l c^j^s.^^ ^ 
AER05MELL 650 <y *) 

AVTUR SO 

AVIATION TURBINE FUEL TYPE A 
AVIATION TURBINE FUEL TYPE 1 
CHEVRON TURBINE FUEL TYPE I 
ATF-IA 

407 AVJET K'S8 

NOT€: MIXING OF FUELS IS NOT RECOMMENDED 
BECAUSE OF PROBLEMS ENCOUNTERED 7 
WITH FUEL CONTROL SETTINGS. ' 



OIL« ENGINE* APU ANu ALL GEAR BOXES 
MIL L'23690 NATO SYMBOL 0-1^ 
HYDRAULIC FLUID-PRIMARY. AUXILIARY 
AND UTILITY SYSTEMS 
MIL H-SdOfr-NATO SYMBOL H-SIS 
FIRE EXTINGUISHER AGENT / 
ENGINE AND APU*CF3Bf 
PORTABLE •CO2 




-II 




WHEN USING FUELS WITHOUT ICING 
INHIBITOR. AVOID FLYING AT ALTITUO^^S 
WHERE INDICATED OAT IS BELOW0*C \ * 
TO PRECLUDE FUEL SYSTEM ICING. 



BATTERY V 
ROTOR BRAKE HYDRAULIC CYLINDER - ■ \ 

RESCUE HOIST > 
ENGINE OIL TANKS 

MAIN ROTOR HEAD RESERVOIR (ONE FOR .EACH BLADE) 
DAMPER RESERVOIR . , \ 

ROTOR BRAKE RESERVOIR (M-H-S606) 

APU AND ENGINE COMPARTMENT RESERVE FIRE EXTINGUISHER BOTTLES 
UTILITY HYDRAULIC SYSTEM RESERVOIR 

PRMAHY HYDRAULIC SERVO SYSTEM RESERVOIR > 
AUXILIARY HYDRAULIC SERVO SYSTEM RESERVOIR 
ENGINE COMPARTMENT MAIN FIRE EXTINGUISHER BOTTLE 
AUXILIARY POWER UNIT 
INTERMEDIATE GEAR BOX 
TAIL GEAR BOX 

TAIL ROTOR HEAD OIL RESERVOIR 
SPONSON 

APU ACCUMULATOR (CHECK GAGE RH SIDE IN CABIN) 
MAIN LANDING GEAR 

AUXILIARY AIR FLOATATION SYSTEM | 
AFT MAIN fUEL TANK FILLER CAP * 
AFt AUH FUEL TANK FILLER CAP 
FORWARD MAIN FUEL TANK FILLER CAP 
FORWARD AUX FUEL TANK FILLER CAP . 
ALTERNATE LANDING GEAR EXTENSION AIR BOTTLE 
NOSE LANDING GEAR 

S 1514 (112) 



FULL on the oO level sight gage the ge^hox con- 
tains 0.2 ^ons. When the ou in the tail gear box is 
at FULL on the oil level si^t gage, it contains 0.4 
^lons. 

FUEL SUPPLY SYSTEM 



The helicopter is equipped with two independent 
pressure-type fuel systems, joined together by a 
^crossfeed system to ensure maximum fuel utiliza^on, 
and two internal auxiliary systems. The two main 
systems axe divided into a forward and aft system 
and are augmented by the auxiliary systems. The 
main systems consists of fuel tanks wiUi individual 
bladder-type cells, collector cans, and ejector units 
in which two submerged boost pumps are located. 
The auxiliary systems consist of a forward and aft 
tank with a bladder-type cell and ejector units. 
Transfer of fuel from auxiliary to main tanks is con- 
trolled by the pilot. The ejector system and boost 
pump arrangement provides for a minimum of un- 
usuable fuel. 



The crossfeed system provides diversified main 
fuel system operatibn. The crossfeed system is elec- 
trically controlled by a crossfeed valve switch and al- 
lows fuel from both main systems to be directed to. 
one engine during single-engine operation, or fuel 
from one system to supply both engines should the 
need arise. 



Under normal conditions, the forward main sys- 
tem supplies fuel to die No. 1 engine, and the aft 
main system supplies fuel to the No. 2 engine. All 
tanks may be med by either a pressure refueling 
system or by gravity throu^ con^^nti^jsA filler 
necks on each tank. Auxiliary tanks xihrj^iuso be re- 
fueled throu^ in-fli^t gravity refueling con^ 
tions. For fuel specification grade, see figij^cr3-2. 

FUEL TANKS 

There are two main fuel tanks and two auxiliary 
fuel tanks located beneath the cabin floor iii the fol- 
lowing sequence from nose to tail: forward anixiliary 
tank, with a capacity of 184 gallons; forward main 
tank, with a capacity of 348 gallons; aft auxiliary 
tank, with a capacity of 245 ^ons; and aft main 
tank with a capacity of 345 g^allons (Bgure 3*3). 

• 

The forward main tank system, consisting of two 
cells, contains one collector can, five check valves, 
two pressure switches, two pump failure caution 
light circuits, one primary bus powered boost jpiimp, 
one monitor bus powered boost pump, one flapper 
valve, one pressuA'e refueling and defueling valve, 
one fuel ejector unit, one gravity fiUer, two sump 
drain valves, one dual hi^-level sensor, and two 
float-operated shutoff valves. The aft main tank sys^ 
tem, consisting of two cells, contains the same items 
as the forward main tank except that it has one in* 
stead of two float-operated shutoff valves. The fuel 
boost pumps within each main tank provide fuel to 
the associated fuel ejectors and the appropriate en- 
gine. The boost pumps are located in collector cans. 
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USABU; 


unusable; 


FULLY SERnCED 


FUEL 
TANKS 


US 
GALLONS 


POUNDS 


US 
GALLONS 


POUNDS 


US 
GALLONS 


POUNDS 


FVD MAIN 


344.6 


2239.9 


3.48 


22.62 


348 


2262.0 


AFT MAIN 


342.4 


2225.6 


2.61 


16.96 


345 
184 


2242.5 


FHD AUXIIIARY 


183.2 


1190.8 


0.8 


5.20 


1196.0 


AFT AUXILIARY 


244.2" 


1S87.3 


0.8 


5.20 


245 


1592.5 


TOTAL 


1114.4 


7243.6 ' 


7.69 


49.98 


1122.0 


7293.0 



lii Usable fuel determined at 0 degree nooe-^iown attitude. 

2. Fuel density of 6.5 lb/gal (JP^) at standard day^emperature, 

3. Gravity refueling method used. 

Figure 3-3- - jj^el quantity data. 
3-4 
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The iuel level in the collector cans is maintained by 
ejector and flapper valve action. This fuel ejector 
unit and boost pump arrangement provides integral 
fuel transfer within each main tank at all operating 
attitudes, and provides for a maximum of usable 
fuel. 

The single-cell fonvard auxiliary fuel tank system 
contains one check valve, one gravity filler, one fuel 
ejector, one sump drain valv«, one pressure refueling 
and defueling valve, one dual hi^-level sensor, one 
gravity refueling connection in the cabin, and one 
motor operated gate valve. The single-cell aft auxil- 
iary fuel tank system contains the/ same items as the 
forward auxiliary tank system except that it has two 
check vjdves, two motor-operated gate valves, and 
two fuel ejectors. All fuel tank/vent lines are routed 
throu^ the cabin to minin^e vent icing, then to 
both sides of the helicopter, where the tanks are ven- 
ted to the atmosphere. 

FUEL TRANSFER 

Three DC motor operated gate valves located in 
the fuel ejector motive flow lines enable the pilot to 
have complete control of fuel transfer. Fuel is trans- 
ferred from auxiliary to main tanks by fuel ejectors; 
motive flow is obtained from the boost pumps. Fuel 
in the fonvard auxiliary tank can be transferred only 
to the forward main tank; A float-operated shutoff 
valve prevents overfilling of the forward main tank. 
Fuel from the aft auxiliary tank can be transferred to 
either the forward or aft main tank. Float-operated 
shutoff valves prevent overfilling of either main 
tank. When either main tank level is above 1.600 
pounds, any attempt to transfer fuel wiU result in a 
transfer to the auxiuary tank in use due to the inabil- 
ity of the fuel to pass the float-operated gate valve in 
the respective main tank. 

"^"^ CAUTION 

Do not transfer fuel when main tank level is above 
lj600 pounds, because fuel may be forced overboard 
through the auxiliary tank vents if the auxiliary tank 
fuel level is high. 

Fuel Transfer Switches 

Two f^el transfer switches are located on the fuel 
management panel. The switch marked AFT AUX, 
OFF controls the transfer of fuel from the aft auxil- 
iary tank to the aft main tank. The switch marked 
FWD AUX, OFF, AFT AUX controls the transfer of 
fuel from the forward auxiliary tank and the aft aux- 
iliary tank to the forward main tank. The switches 
are powered by 28 volts DC from the primary bus 



and are protected by circuit breakers, marked 
TRANSFER, I, 2, 3, located on the overhead circuit 
breaker panel. 



The position of the fuel transfer lines may cause fuel 
to feed from the auxiliary to the main fuel tanks 
without the use of a transfer system. This condition 
occurs when the fuel level in the auxiliary tank is 
above the fuel transfer lines and at the same time 
the fuelievel in the main tanks is lower. 

FUEL DUMP SYSTEM 

Fuel may be dumped at a limited rate from either 
main tank, or from both main tanks simultaneously, 
through a single overboard drain located in the trail* 
ing edge of the right sponson. Fuel flow is provided 
by the fuel boost pumps. Two manually operated 
dump valves, one for each main tank, are located 
Overhead in the forward area of the cabin. The 
dump system is activated by holding or locking over 
center one or both of these valves in the open posi- 
tion. Rate of dump from on? tank is approximately 
80 pounds per minute and from both tanks approxi- 
mately 160 pounds per minute. 

PRESSURE REFUELING SYSTEM 

The pressure refueling system consists of one ex- 
ternal pressure fueling adapter, four dual high-level 
sensors, and four pressure refueling and defueling 
valves, on^ in each tank. The location of the pressure 
fueling adapter directly beneath the cabin door per- 
mits refueling while the helicopter is in a hover. 
Each dual high-level sensor contains one primary 
and one secondary valve, each of which can be sole- 
noid operated during precheck or float operated by 
fuel level. The shutoff capability of the system is tes- 
ted by positioning the high-level shutoff switch, lo- 
cated above the hieling adapter, to PRI TEST and 
SEC TEST independently. This eneigizes the corre- 
sponding solenoids of all four dual high-level sensors. 
The solenoids raise the floats electrically, which in 
turn close the pressure refueling/ defueling valves, 
stopping flow into all tanks. When the switches are 
returned to the OFF position, the floats operate in 
conjunction with the fuel level of each tank. When 
each tank reaches full capacity, its dual high-level 
sensor closes its pressure refueling and defueling 
valve and stops fuel flow into that tank. Electrical 
power for the system TEST is supplied by the 
28-volt DC primary bus through the HI-LEVEL 
SHUTOFF TEST circuit breaker on the overhead 
circuit^breaker panel. 
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PRESSURE DEFUEUNG SYSTEM 

Limited pressure defueling is accomplished by at- 
taching the pressure fueling nozzle 16 the pressure 
refueling adapter and applying suction. Fuel will 
then be drawn from all tanks simultaneously until 
one of the four tanks is empty. Defueling will then 
cease from the remaining tanks due to air ingestion 
from the entpty tank. The amount of fuel remaining 
in the various tanks depends entirely on the initi^ 
quantities of fuel in each tank. 



ELECTRICAL POWER SUPPLY SYSTEM 



The electrical power supply system consists of 
an alternating current pow^r supply system and a 
direct current power supply system. Two permanent 
magnet generators (PMC) supply 115/2Q0-volt, 
three phase, 400 Hz AC power to the electrical sys- 
tem. Tliree transformers provide 26-volt single phase 
AC power. Both generators also supply 28-volt DC 
power to the 'electrical system conn'ol circuits. Two 
converters provide 28-volt DC control md operating 
power. One battery supplies 24-volt DC power. 

ALTERNATING CURRENT POWER SUPPLY 
SYSTEM 

^41teq[iatin^ current power is supplied by two 
generatoi^^d^ignated as No. 1 and No. 2. Associated 
system components are designated in a similar man^ 
ner. System operation is automatic, and control 
switches on the overhead SMdtch panel and monitor- 
ing caution-advisory light capsules on the caution- 
advisor panel are provided. Normally, associated pri- 
mary and monitored bus loads are assumed by each 
generator. Primary bus loads are essential for night 
in.stnunent flight but monitor bus loads are not es^ 
sential for this type of flight. If either generator fails, 
its primary bus load is automatically transferred to 
the remaining generator. With a failed generator, all 
monitor bus loads are automatically dropped. An AC 
external power receptacle permits use of an AC ex- 
ternal power unit for groimd power application. 

Supervisory Panels 

The supervisory panels, designated No. 1 and No. 
Z. provide control for all AC relays and one DC relay 
in the electrical system. When th^ No. 1 generator is 
developing normal AC power ai\d the generator 
switch Is placed ON, DC power from the same gen- 
erator will be used by the No. 1 supervisory panel to 
clo.se the No. 1 generator contactor relay. Closing 
the No. 1 generator contactor relay permits the No. 
1 generator to power the No« 1 AC primary bus and 



to deliver 28 volts DC to the AC monitor bus relay. 
In addition, closing the relay opens the No. 1 genera- 
tor caution light circuit, causing the light to go out. 
The No. 2 supervisory panel operates die same way 
to power the No. 2 AC primary bus and to turn out 
the No. 2 caution light. DC power from the No. 2 
supervisory panel «aIso closes the AC monitor bus 
cpntrol relay, which permits 28 volts DC from the 
No. 1 supervisory panel to close the DC monitor bus 
relay and the No. 1 and No. 2 monitor bus contactor 
relays. Therefore, 28-voIt DC power is required 
'from both the No. 1 and No. 2 supervisory paiiels to 
energize the AC and DC monitor buses. If either 
generator fails to produce 28 volts DC, the primary 
DC bus supplies back-up DC voltage to each super* 
visory panel through circiiit breakers. The circuit 
breakers, located on the overhead circuit breaker 
panel, are marked 1 and 2 under the general head- 
ings PMC BACKUP 

The supervisory panels provide protection for the 
electrical system. AC power delivered to the panel- 
from its associated generator is monitored by the 
panel for open [ihase, overvoltage, and undervoltage 
at all times. The panel monitors for underfrequency 
when the helicopter is on the ground with its main 
landing gear struts compressed activating the scissor 
switches. If any of th^ monitored conditions are not^ 
normal, the generator pontactor relay will open, tak- 
ing the associated generator o|f the line, deenergiz* 
ing ail monitor bus^and illuminating the associated 
generator caution light. If a generator fails, primary 
AC. bus loads will be switched automatically to the 
remaining generator. 

~ — ROTE 

Should a low-voltage condition occur in either gen- 
erator, there will be a 6-second delay before the load 
is shifted to the other genenntor. 

Generators 

Two 115/200-volt, 3-phase, 400 Hz, PMC, AC ge- 
nerators are moiuited on and are driven by the acces- 
sory section of the main gear box. Generator output 
varies with temperatiu-e and altitude (approximately 
20 KVA at sea level td 25 KVA at 15,000 feet altitu- 
de). Generator AC voltage i$ delivered to the associ- 
ated supervisory panel and generator contactor relay. 
The permanent magnet sections of the generators also 
develop IX power to be used in the control circ*uits. 
This I>C power is delivered to the associated supervi- 
sory panel. The auxiliary power unit (API!) drives the 
generators through the main gear box accessory sec- 
* tion when the rotor rpm is below 100% Nr. When the 
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rotor speed reaches 100% Nr. the accessory section is 
driven through the main gear box. 

GENERATOR SWITCHES: The generator 
switches are located on the overhead switch panel 
under the general heading 1 GEN 2 and have 
marked positions ON^OFF", RESET-TEST. Placing 
the switch in the ON position puts the respective 
generator on the line by closing the generator con- 
tactor relay. The OFF-RESET, position turns the 
generator off and resets the cycle. The TEST posi- 
tion is only used for maintenance. 

GENERATOR CAimON LIGHTS: Two generator 
caution lights^ marked 1 GEN and 2 GEN respec- 
tively, are located on the cautipn-advisory panel. 
These lij^ts will illuminate whenever the associated 
generator is taken off the line by opening the gener- 
ator conWtor relay, which causes the caution light 
circuit to be completed. The generator caution lights 
are powered by the DC primary bus and are pro- 
tected by circuit breakers on the overhead ciroiit 
breaker panel. The circuit breakers are marked Na 1 
and No. 2 under the general headings GENERA- 
TOR and INDICATOR LTS. 

Autotransforrners 

Three autotransfonners in the AC system convert 
115-volt power from the primary AC buses to 26 
volts. Two of the autotransforrners are powered by 
the ^o. 1 primary bus and are protected by circuit 
breakers in the copilot s overhead circuit breaker 
panel, marked 26 V XMFR and RADIO XMFR 26V 
OB under the general heading No. VAC PRI. The 
autotransformer protected by the circuit breaker, 
niarked 26V XMFR, supplies 26 volts AC to the co- 
pilot s course indicator azimdth card, copilot's ID- 
250 RMI card, primary hydraulic pressure gage, 
transmission oil pressure gage, and the No. 1 engine 
tonjue sensor and oil pressure gages. The autotrans- * 
former protected by the circuit breaker, marked 
RADIO XMFR 26V 0B, supplies 26 volts AC to: 

L Pilot s course indicator azimuth card 

2. Pilot s ID-250 RMI card 

3. Both pilot s ID-250 netedles 

. 4. TACAN AN/ ARN-nS azimuth and DME 
' 5. Doppler radar (AN/APN.175(V).l) 

6. Heading information to the navigation 

computer and VOR inputs to the 

AN / AYN-2 computer 

The third autotransformer is powered by the Nd. 2 
primary buj^ and is protected by a circuit breaker in 
the pilot s overhead circuit breaker panel. The 



circuit breaker is marked 26V XMFR under the gen- 
eral heading NO. 2 AC PRI. This autotransformer 
supplies 26 volts AC to operate the auxiliary and 
utility hydraulic pressure gages and the No. 2 engine 
oil pressure and torque sensor gages. ' 

On heUcopters modified by T.C.T.O. 1H-3(H)F- 
536 and CG No. 1487 and subsequent, two radio au- 
totransforrners are installed to provide a redundant 
source of 26 volts AC power for the navigation in- 
struments. The output of each autotransfonner is 
appli^ to the contacts of the RADIO XFMR switch 
on the overhead switch panel. The switch selects 
either the No. 1 or the No. 2 autotransformer output* 
to enei^ze the tmnsformer fail relay and the NAV 
and PILOT circuit breakers. Should the relay be- 
come de-energized, 28 volts DC from the RADIO 
XMFR CAUT circuit breaker is applied to the cau- 
tion/advisory panel, iOuminating the RADIO XFMR 
caution capsule to indicate loss of 26 volts AG from 
the selected autotransformer. 

AC Utility Power Receptacles 

Two U5-volt AC 400-H2 utility receptacles are 
provided. The receptacles receive power from the Na 
1 AC monitor bus Uirough two circuit breakers on the 
copilot s overhead circuit breaker panel. The circuit 
breakers arc marked CABIN and XMSN under the ^ 
general heading? UT RECP and NO. 1 AC MON. 

Alternating Current Circuit Breakers 
Alternating ciurent circuiHweakers are located 

on the pilot's and copilot s overhead circuit breaker 

panels. 

DIRECT CURRENT E0WER SUPPLY SYSTEM 

Direct current power is supplied by two 28-volt, 
200-ampere converters, designated as No. 1 and No. 
2^ which are powered by respective No. 1 and No, 2 
AC primary bases. The DC system operation is au- 
tomatic, and control switches and converter caution 
lights are provided. Normally, primary and monitor 
bus loads are assumed by both converters. Primary 
bus loads are essential for flight under night instru- 
ment conditions, but monitor bus loads are not es- 
sential for this type of flight. If one converter fails, 
the associated reverse current cutout relay will 
remove the failed converter from the DC primary 
bus. The remaining converter will assume the DC 
primary bus loads, and the DC monitored bus loads 
will be dropped. The battery can provide power to 
the DC primary bus when no other source is availa- 
ble. The DC external power receptacle and associ- 
ated circuitry permit use of an external power unit 
. for ground power application. 
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Converters 

Two 200-ampere, 28-volt DC converters are lo- 
cated in the electroidcs compartment. The converters 
require an AC input horn the generators or from an 
AC external power source. The two converters are de- 
signated as No. 1 and No. 2, and the associated com- 
ponents are designatied in a similar manner. Both con- 
verters nomudly su|^ly power to the DC primary bus. 
The DC prinmry bus supplies power to the DC moni- 
tor bus. Thr No. 1 converter receives three-pha^ 
power from the No. 1 AC primary bus, and the No. 2 
converter receives three-phase power iProm the No. 2 
AC Drimary bus. Hie AC input is stepped down, rec- 
tifiedt and filtered within each converter, and the DC 
output is M to the associated reverse ciurent cutout 
relay. During normal operation, iSC power from the 
reverse current cutout relay is' fed to the DC primary 
bus. If either converter or either AC generator fails, 
the monitor bus is automatically dropped from the 
line, and an appropriate caution light wiD illuminate. 
The reverse current cutout relay prevents current 
flow from the DC primary bus to a failed converter. 
The DC monitor bus relay must be closed for the 
monitor bus to receive power. Power to close this 
relay comes from the DC primary bus and is routed 
through the No. 2 and No. 1 reverse current cutout re- 
la}^. If either converter, either, reverse cuirept cutout 
relay, or either AC generator is inoperative (or if 
either converter switch is OFF), the DC monitor bus. 
wiO be dropped from the line. The No. 1 converter is 
protected by a ciraiit breaker on die copilot s over- 
head circuit breaker panel. The circuit breaker is 
marked No. 1 CONVERTER under the general head- 
ing No. 1 AC PRI. The No. 2 converter is protected 
by a circuit breaker on the pilot s overhead circuit 
breaker on the pilot's overiiead circuity breaker panel. 
The circuit breaker is marked No. 2 CONVERTER 
imder the general heading No. 2 AC PRI. 

CONVERTER SWITCHES: The converter 
switches, located on the overhead switch panel 
under the general heading 1 CONVERTER 2, have 
marked positions ON and OFF. * 

CQNVERTER CAUTION UGHTS: Two converter 
caution lights, marked # 1 CONV and #2 CONV, 
are located on the caution-advisory panel. Failure of 
a converter, or reverse current cutout relay (or turn- 
ing a converter switch OFF), will illuminate the as- 
sociated caution Ug|it. 

Battery 

A 24-volt, 22-ampere-hour nickel cadmium bat- 
tery, located in the nose section forward of the 
pilot's compartment, is accessible/ from! outside the 



helicopter. Batteiy power is used for limited ground 
operations, when no external power is available, and 
as an emergency source of power to the DC primary 
bus. The batteiy bus is continually energized and 
provides power for the anchor lights. The battery 
Dus is connected to the DC primary bus when the 
battery switch is ON. 

BATTERY SWITCH; The batterv switch, located 
on the overhead switch panel, is labeled BATTERY, 
with positions marked ON and OFF. 

DC Utility Power Receptacle 

Three 28-volt DC utility receptacles are installed. 
The receptacles rfceive power from the DC monitor 
bus through three circuit breakers on the pilot's 
overhead circuit breaker panel. The circuit breakers 
are marked COCKPIT, QABIN, and XMSN imder 
the general headings UT RECEPTACLE, MON, 
and DC. 

Direct Current Circuit Breakers 

Direct current circuit breakers are located on all 
three overhead circuit breaker paneb and on the 
battery bus circuit breaker panel. 

EXTERNAL POWER 
External Power Switch 

Thee;cternal power switch is located on the over- 
heaoswitch' panel, under the hiding EXT PWR, 
with positions marked ON and OFF. The external 
power switch is protected by a circuit breaker on the 
overhead circuit breaker panel, marked EXT PWR 
under the general heading DC PRI BUS. 

EXTERNAL POWER ADVISORY LIGHT: The ex- 
ternal power advisory light, located on the caution- 
advisory panel and marked EXT POWER, will il- 
luminate when the external power switch is ON and 
external power is being supplied to the aircraft. 

AG EXTERNAL POWER: An AC external power 
receptacle, located on the left side of the fuselkge aft 
of the j^ponson, is used to connect n5/200:volt, 3- 
phase, 400-Hz power to the helicopter. A phase se- 
quence relay is incorporated to sense proper external 
power phase rotation. When the phase rotation is 
correct, the EXT PWR switch is ON, and the BATT 
switch is ON, 3-phase power will be admitted to the 
aircraft, and the AC systems will fimction normally. 
The battery switch must be ON to power the DC 
primary bus, and the external power switch must be 
ON to permit the DC primary bus to supply control 
power to the phase sequence relay. With the conver- 
ter switches ON, the DC monitor bus control relay 
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and the DC monitor bus relay will close* and the DC 
power system will function normally. At this point, 
the battery switch should be turned OFF to avoid 
possible overcharging of the battery. 

DC EXTERN >^y, pOWERi A DC external power re- 
c*eptacle, located on the right side of the fuselage 
bel low the pilot^s window, is iisefltto connect 28 volt- 
DC power to the helicopter. With the external 
power switch ON, 28-volt DC power from an exter- 
nal^ power source is delivered through the DC power 
' receptacle to illuminate the external powgr advisory 
light, close tlie external power relay, energize the 
DC primary bus, and close the DC monitor bus 
relav, providing power to\the DC monitor bus. 

■ — TaUTRJn 

When seciuing either AC or DC external power, se- 
cure the EXT* PWR switch before removing the 
power cables to prevent possible arcing and damage 
to the external power receptacles. 

imi^lTY HYDRAUUC SUPPLY SYSTEM 

The utility hydraulic supply system provides 
hydraulic pressure for all hydraulic equipment not 



included in the flight control servo hydraulic sys- 
tems. The utility hydraulic system reservoir (9, fig- 
ure 3-2), located aft of the main gcfar box, has a ca- 
pacity of 3.05 gallons of hydraulic fluid. The utility 
hydraulic piunp is located on the accessory drive 
sedtion of the main gear box and provides 3,000 psi 
hydraulic pr^ssiu-e. An oil cooler is provided in th? 
hydraulic line to maintain utility hydraulic oil tem- 
peratures within Ifanits. The blower inxthe oil cooler 
operates on power from the No. 1 AC primary bus, 
and the control relay is actuated by power from th? 
DC primary bus. the blower operates cqntinuously 
when these busses areuriergized. The utility hydrau- 
lic system operat es th emain landing gear, nose land- 
ing gear, APU slfiftl^m, ramp actuating system, 
and the rescue hoist. 



UTILITY HYDRAUUC PRESSURE 
INDICATOR ^ ^ - 

The utility hydraulic pressure indicator, located 
on the instrument panel, operates on 26-volt AC 
power from an autotransfomfier. The gage, marked 
UTI, indic^ates pressure in the utility hydraulic sys* 
tem in psi. The indicator receives electrical power 
from the No. 2 AC primary bus through a circuit 
breaker on the pilot's AC circuit breaker panel. The 
circuit breaker is marked UT under the heading 
HYD PRESS IND. 
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SELF QUE 3 



PLEASE NOTE: Mkiiy shidents study ONLY the self-quizzes and pamphlet review quiz, thinking that this 
' vvin l>e enough to pass the End-of-Cpiirse Test. THIS IS NOT TRUE. The End-of-Course Test is based on the 
4ated course objectives. To pass the EOCT. you muit study all the course material. 



1, To check the main gear box oil level, you 
sluitild itse a/ an ^ 

A. oil qiiaptity gage in the cockpit 

B. oil quantity gage on the gear box 

C. >iglit gage on the lower left side of the 
main gear t>ox housing 

D. v^ight gage on the lower right side of the 
main gear box housing 

2. The augmented main gear box oil system will 
permit the helicopter to c-ontinue operating for ap- 
proximately minutes if there is a failure 

in the main lubrication system. 

A. 15 

B. 30 

C. 45 

D. 60 



3. VVliat is the HH-3F's total fuel capacity in 
gallons? 

A. 988 

B. 1.044 

C. 1.088 

D. 1,122 



4, Before pressure refueling the HH-3F, you 

nntst ensure that the — will 

operate correctly. 

A. motor operated shutoff valve 

B. high-level shutoff valve 

C. float valve 

D. I)oostpunip 



5. What terminates an HH-3F pressure defueling 
operation? 

A. , A tank becoming empty 

B. Low-level warning actuation 

C. The high-level shutoff valve 

D. Pressure fueling valve actuation 

6. The primary bus provides power for all com- 
ponents that are essential for flight 

operations. 

A. SAR 

B. night VFR 

C. night instnunent 

D. any 

7. If the No. 1 generator fails, you should expect 

to lose all components powered by the — , 

bus. 

A. No. 1 primary AC 

B. No. 1 AC monitor 

C. primary DC 

D. No. 2 primary AC 

8. Assume that the No. 2 ctjnverter fails. Which 
buses will be dropped from the line? 

i 

A. No. 1 AC primary 

B. DC primary « 

C. DC monitor 

D. No. 2 DC primary 

9. The utility hydraulic system operates at 



A. 750 psi 

B. 1,500 psi 

C. 1,750 psi 

D. 3,000 psi 
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ANSWERS TO SELF-QUIZ #3 



Following are the correct answers and references to the lexTwiges which cover each Question and correct 
answer. To be sure you understand the answers to those t{ii&tiais you missed» you should restudy the refer- 
enced portions of the text. ' ^r^Sc 

QUESTION ANSWER REF. 

• * 

1 C 3-2 ' - 

2 C 3-2 

3 B 3-4 

4 B ' 3-5 

5 A 3-6 . 

6 * c . 3-6 * r 

7 B 3*6 , , 

8 , C ,3-8 

9 D 3-9 * 
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Reading Assignment: 
Pages 4-1 through 4-13 

OBJECTIVES \ ^ 

To successfully cdmplete this assignment, you must study the text and mas^r the following objectives: 
Explain the basic operation and characteristics of the: • , 

1. Flight control systems: Main and tail rotor. * 

2. Flight control hydraulic control systems. 

3. Automatic flight control (AFCS)^d coupler systems. 

4. Magnetic compass, free air temperature gage, clocks, pilot-static system, vertical velocity 
indic*ators. 

5. Heading altitude reference system (HARS). ^ 

. ' . •• • 

6. Caution-advisory panel. 

7i Landing gear system. » 

8. Brake system.' 

9. Ramp system and cargo door. ' ' . ' ' . . ■ ' • • 



FLIGHT CONTROL SYSTEMS 



The flight control system is di>Hded* into three 
systems: the main rotor flight control system, the tail 
rotor flight control system, and the flight ^control 
hydraulic supply systems. When the automatic flight 
control system and coupler system are engaged, they 
provide corrections of limited authority to the flight' 
control system, causing the helicopter to respond in 
a stable manner to the maneuver called for by the 
position of the cyclic stick or referenced grouiid 
speed from AFCS control panel drift pots. This 
equipment also provides a constant altitude. The de- 
scription and operation of the automatic flight con- 
trol svstem and coupler system are included in the 
paragraphs, AUTOMATIC FLIGHT CONTROL 
SYSTEM (AFCS) AND COUPLER SYSTEM in this 
section. A cyclic stick trirh system is installed.** 



MAIN ROTOR FUGHT CONTROL SYSTEM 

. The main rotor flight control systeni provides 
both vertical, lateral, and longitudinaL control. Cjui- 
trol motions are sent from the collective pitch leVfer 
for vertical control, and from the cyclic stick for lat— 
eral and longitudinal control. The motions are com- 
bined in a mixing unit, located in the AFCS control 
comparfmSr^ft of the pilot's seat, and are transmit- 
ted to the niiani rotor asserhbly by mechanical link- 
age. Control action is assisted by two hydraulically 
operated flight control servo systems. The main 
rotor flight controls terminate at the stationary 
swashplate of the main rotor head. Control action is 
transmitted through the rotating swashplate and 
linkage on the main rotor hub to the blades. 

Collective To Yaw Coupling 
A collectfve to yaw coupmig, located in the mixV 
ing unit, provides, automati^- tail rotor blade angle 



changes to compensate for changes in collective 
pitch settings. In flight, the couphng is irreversible 
in that collective pitch motion will act to displace 
the tail rotor but tail rotor pedal motion will not af- 
' t main rotor collective pitch blade angle. 



* Collective To Cyclic Cou|iling 

bias in the collective to cycUc coupling is incor- 
. porated in the mixing wiit to apply a slight left roU 
V^iaorrection when the collective pitch is increased. 

Collective Pitch Levers 

Two collective pitch levers are located in the 
pilot s compartment;. Both levers ^perate simulta- 
neously ^o change the collective pitch of the main 
rotor blades. A friction lock on the pilot's collective 
pitch lever c*an be rotated to apply frictiop to pre- 
vent the collective pitch levers from creeping while 
inflight.* . 

Cyclic Sticks " . 

The cyclic sticks provide lateral and longitudinal 
control of the helicopter. Moving the cyclic stick in 
any direction tilts the tip path plane of the 'main 
rotor blades in that direction and amoves the helicop- 
ter in the same direction. The stick grip (figure 4-1) 
contains pushbutton and thumb-operated switches 
for controlling various equipment installed in the 
helicopter. 





ZycMc Stick Trim System 
le cyclic stick trim system hokis the stick in a se- 
lected trim position. Two actuators are hydraulicdlly 
pou^red by the auxiliary servo system and energized 



eleci 
positit 
tions the 
operated 
both the 



•Figure 4-1. - Cyclic stick grip. 



from the DC primary bus. One actuator 
e cyclic stick laterally, and the other posi- 
clic stick fore and aft. The actuators are 
a four-way cycUc trim switch mounted on 
lilot s and copilotVcyclic stick grips. To trim 
the cyclic stick, the cyclic trim switch is pushed in the 
direction of desired cyclic stick movement, causing 
the actuators to move the stick until the cyclic trim 
switch is released. The cyclic ^stick may be manually 
displaced from the trimmed position against a resist- 
ance force caused by spring compression, which in- 
creases progressively with, stick displacement The 
spring action provides cyclic stick feel and amounts to 
approximately L5 pounds initial force, plus 0.5 
pounds for each 1 inch of cyclic stick displacement. 
When the pressure on the cyclic stick is released, 
spring action returns the stick to the original trim 
position; The cyclic^ stick trim system will op^te as 
long as there is bom DC power to the primary bus 
and auxiliary hydraulic? pressure to the actuators. 

CYCUC STICK TRIM MASTER SWITCH: A cyclic 
stick trim master switch, marked STICK TRIM MAS- 
TER, ON, and OFF, is located on the overhead 
switch panel. When the switch is ON, the cyclic stick 
is held in position. When the switch is OFTF, the force 
gradient system is inoperative, and the cyclic trim sys- 
tem will not maintain the position of the stick. 

CYCLIC (BEEi^ER) TRIM SWITCHES; The cyclic 
trim switches, located on the pilot's and copilot's cy- 
clic stick grips (figure 4-1), have marked positions 
FWD, AFT, L, and R. The four-way thumb switch 
is spring-loaded to the center (off) position. When 
the switch js placed in any of the four positions, 
hydraulic pressure will drive the cyclic stick in the 
same direction. Release of the switch stops stick mo- 
tion. The action of the cyflic stick trim system will 
then fimction about this location of the cyclic stick. 
The cyclic trim switches receive electrical power 
from the DC primary bus through a circuit breaker 
marked BEEPER-TRIM, located on the overhead 
DC circuit breaker pahel. 

CYCLIC TRIM RELEASE BUTTON: The spring- 
loaded, pushbatton switches are located on the 
pilot's and copilot's cyclic stick grips (figure 4-1) and 
marked TRIM REL. Cyclic trim position can be 
changed by depressing the cyclic trim release but- 
ton, manually moving the stick to the new position, 
and then releasing the cyclic trim release button. 
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The cyclic trim system will then hold the^ new 
selected position of the cyclic stick. The cyclic trim 
release button controls DC priinary bus power to the 
trim actuators. 

TAIL ROTOR FUGHT CONTROL SYSTEM 

The functions of the tail rotor flight control system 
are to compensate for main rotor torque and to pro- 
vide a means for changing the heading of the helicop- 
ter. The torque develop^ by the main rotor blades 
tiuning counterclockwisiB tends to rotate tfie fuselage 
in a clbckwis^ direction. Any change in pow^r setting 
will vary the amoimt of main rotor torque. Ta com- 
pensate for torque variations, the pitch and resulting 
thrust of the tail rotor blades can be increased or 
decreased. Turns are accomplished by increasing tail' 
rotor thnist, which overcompensates for main rotor 
torque and changes the heading of the fuselage to the 
left, or by decreasing the tail rotor thrust, which 
' imdercompensates for the main rotor torque and 
changes the heading of the fuselage to the right. 

Tail rotor control pedal movements are transmitted 
to the tail rotor assembly by mechanical linkage and 
cables. Control action is assisted by the auxiliary servo 
system only. A hydraulic damping device incorpo- 
rated in the auxiliary servo resists abrupt movements 
of the pedals, which could caus? sudden vaw accelera- 
tion and possible damage to the helicopter. The pedal 
damper is inoperative when the auxiliary servo system ^ 
is inoperative or shut off. Yaw compensation is ac-. 
compUshed by mechanical linkage in the mixing unit, 
which automatically changes tail rotor blade angles for 
changes in collective pitch without moving the pedals. 
.\ tail rotor negative force gradient system is installed 
to relieve the pilot of tail rotor forces created by aero- 
dynamic loads when the auxiliary servo system is in- 
operative. Because.of this, when the system is checked 
on the ground with tail rotor stationary and the auxil- 
iary servo off, a negative spring centering effect is 
created. The normal tendency of the pedals is then to 
go to either extreme. Under these conditions, consid- 
erable force is required to push the pedals from the 
extrejne position; however, the force will decrease as 
the neutral pedal position is approached. The initial 
force to move the pedals from either extreme position 
is 30 to 40 pounds. 

Tail Rotor Pedak 

The tail rotor pedals change the pitch and thrust 
of the tail rotor and consequently the heading of the 
helicopter. Electrical switches, mounted on the 
pedals, null the directional signals of the automatic 
flight control system when feet are placed on the 
pedals. Toe brake pedals for the main landing gear 



wheel brakes are mounted on both the pilot's and 
copilot's pedals. ' 

TAIL ROTOR PEDAL ADJUSTMENT KNOBS; 
Pedal adjustment knobs are located on each side of 
the fuselage, just forward of the ash trays in the 
pilot's compartmem. The adjustment knobs are con- 
nected to mechanical linkages that provide for fore- 
and-aft adjustment of the pedals. The knobs are ro- 
tated to the right, as indicated by the arrow marked 
FWD, for forward adjustment and to the left, as in- 
dicated by the arrow marked AFT, for aft adjust- 
ments. Adjustments should be made with feet away 
from the pedals to avoid damage to the adjustment 
caoles striker plates or microswitches. 

FUGHT CONTROL HYDRAULIC SYSTEM 

A primary and an aiudliary flight control servo 
hydraulip system provides power boost to operate 
the controls. The sepos also prevent feedback of 
rotor system vibratory loads to the;, controls. Each 
servo system operates from an independent hydrau- 
lic system and i^es similar servo hydraulic units to 
vary the main an^tail rotor blade pitch through the 
mechanical linkage of the flight control system. The 
servo unit output is connected to the flight control 
linkage to provide power boost. The continuity of 
the direct control linkage is maintained from the 
controls in the pilot's compartment through the aux- 
iliary and the primary servos to the main rotor 
.blades, except for a slight amount of end play at 
each servo unit to permit the pilot valves to move 
before the direct control linkage. Normally, both 
servo systems are in operation. 

Primaty Flight Contro! Servo System^ 
The primary flight control servo system consists 
of three hydraulic servo luiits which connect. the 
flight control linkage to the statidnary swashplate of 
the main rotor assembly. All three servo units re- 
spond simultaneously and move in the same direc- 
tion in response to movements of the collective. Two 
of the servo units (lateral servo units) respond simul- 
taneously, but move in opposite directions in re- 
sponse to lateral movements of the cyclic stick. One 
of the servo units (fore-and-aft sei-vo unit) responds 
to the fore-and-aft movements of the cyclic stick. 
Since all three movenients can occur simultaneously 
through the action of the mixing unit, the position of 
any primary servo unit is the result of the combined 
input of the cyclic stick and collective. This results 
in a primary servo system in which any one servo 
may have an effect on both collective pitch and 
cyclic (lateral or fore-and-aft) pitch. The servos 
provide power boost only to the main rotor flight 



control system, The primary servo byrfraiilic pump is 
driven by the accesory section of the main gear box. 
The primary hydraulic system reservoir, momited 
aft of the main gear box, has a capacity of approxi- 
mately 0.45 gallon of hydraulic oil. A light on the 
caution patiel, marked PRI SERVO PHESS, illmni- 
nates when primary servo pressiu-e fails. 

AuxiHary Flight Control Servo System 
The auxiliary flight control servos, consisting of a 
bank of four hydraulic servo units, are located be- 
tween the pilot's Controls and the flight control sys- 
tem mixing unit. Each control input acts indepen- 
dently on the corresponding auxiliary servo. The col- 
lective positions the collective servo. The cyclic stick 
positions either, or both, the fore-and-aft servo and 
the lateral servo. This results in an aiuciliary servo 
system in which only one servo has an effect on col- 
lective pitch, one, on fore-and-aft cyclic pitch, and 
one on lateral cyclic pitch. They provide power 
boost to both the main and tail rotor flight control 
systems and the means of introducing AFCS correc- 
tive signals into the flight control systems. The auxil- 
iary servo hydraulic pump is driven by the main gear 
box accessory .section. The auxiliary hydraulic sys- 
tein reservoir, located aft of the primary hydraiilic 
system reservoir, has a capacity of approximately 
0.45 gallon of hydraulic oil. A light on the caution 
panel, marked AUX SERVO PRESS, illiuninates 
when auxiliary servo hydraulic pressure fails. 

Flight Control Servo Switches 

The primary and auxiliary flight control servo sys- 
tems ai*e controlled by the servo switches, marked 
SERVO, loc-ated on the pilot's and copilot's collective 
pitch lever gilp. The marked switch positions are PRI 
OFF and AUX OFF. Both seivb systems are normaUy 
in operation with both switches in the unmarked cen- 
ter (ON) position. To turn off the primary servos, 
place either of the switches in the forward (PRI OFF) 
position. To turn off the auxiliary servos, place the 
switch in the aft (AUX OFF) position. The systems 
are interconnected electricaUy in such a way that re- 
gardless of switch position, it is impossible to turn 
either system off imless theTa is 1,000 psi in the 
remaining system. The^ervo shutoff valves operate on 
current from the DC ^primary bus. Protection is 
provided by circuit breakers pn the overhead DC cir- 
cuit breaker panel. The circuit breaker is marked PRI 
and AUX under the heading SERVO CUTOFF. 

Servo Hydraulic Pressure Indicators 
The primary and auxiliary servo hydraulic pres- 
sure indicators, located on the instnunent panel, 
operate on 26 volts AC from the autotransformers 



powered by the AC primary buses. The primary 
hydraulic pressiue indicator is protected by a circuit 
breaker on the copilot's overhiead circuit breaker 
panel. The circuit breaker is marked PRI under the 
heading HYD PRESS IND. The auxiliary hydraulic 
pressiure indicator is protected by a circuit breaker 
on the pilot's overhead circuit breaker panel. The 
circuit breaker is marked AUX imder the beading 
HYD PRESS IND. 

Primary and Auxiliary Servo Pressure Caution 
Lights 

The primary and auxiUary servo pressure caution 
lights, marked PRI HYD PRESS or AlIX HYD 
PRESS, are located on the caution panel. When 
servo pressure in either system drops below 1,000 
psi, the associated light will ilhuninate. 

AUTOMATIC FUCHT CONTROL 
(AFCS) AND COUPLER SYSTEMS 

The automatic flight control system (AFCS) 
provides added stability in pitch, roll, and yaw, plus 
attitude, heading, and altitude hold. The coupler sys- 
tem is used in conjunction With the AFCS for hover- 
ing operations when accurate ground speed and alti- 
tude control is desired. 

AUTOMATIC FUGHT CONTROL SYSTEM 

(AFCS) ' 

The AFCS used in this helicopter differs from the 
autopilot lised in fixed-wing aircraft in that the 
AFCS may be engaged at all times, has less control 
. authority than the primary flight control system, and 
may be easily overridden through normal use of the 
fli]^ cdTntrols. The pilot has direct control of the 
system at all times and can engage or disengage the 
entire AFCS or any channel, as desired, by means of 
switches on the AFCS control panel, channd moni- 
tor panel, cyclic sticks, and c*ollective pitch levers. 
The AFCS indicators provide the pilot and copilot 
with visual indication of all AFCS signals. 

The AFCS has two modes of operation: (1) Atti- 
tude and directional stabiUzation, and (2) barometric 
altitude hold. Attitude and directional stabilization is 
controlled through the pitch, roll, and yaw channels, 
and barometric altitude Iio^l is controlled through 
the collective channel. The AFCS is capable of 
maintaining the barometric altitude of the helicopter 
within ± 25 feet or 5% of the altitude, whichever is 
greater, during straight unaccelerated flight, or 
when hovering out of ground effect by using baro- 
metric altitude reference* 
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Ill the pitch and roll channels, the hiselage atti- 
tude is held constant by comparing the acttml attl- 
tijide signal received from the vertical gyro with the 
referenc-e attitude signal received from the cyclic 
stick position sensor. Automatic pitch and roll atti- 
tude stability correction oc-curs any time the helict)p- 
ter is displaced from the reference attitude. Pitch 
and roll gyro information source is selected on the 
channel monitor panel. 

In the yaw channel, the helicopter is held con- 
stant l>y comparing actual heading signals received 
from the A/A24G-39 HARS heading reference sys- 
tem with reference heading signals received frorh 
the YAW TRIM knob and the yaw synchronizer. 
While the pilot establishes a reference heading by 
use of the pedals, the yaw channel is placed in a syn- 
liironizing mode, the yaw rate gyro develops a signal 
proportional to the manual heading displacement 
rate of the helicopter. This signal initiates an open- 
loop spring condition that produces a proportional 
feedback force at the pedals. As the pilot presses 
either pedal, he feels the proportional feedback force 
opposing the pedal pressure applied. The feedback 
force remains until the pilot has established the new. 
reference heading. Heading stability cx>rrection oc- 
curs any time the helicopter is displaced from the 
desired refereiice heading. 

In the collective channeU the altitude of the heli- 
copter ♦is held constant by signals developed from, 
the altitude controller, which sense changes in baro- 
metric pressure from the engage point. Automatic 
barometric altitude stability correction occurs any 
time the helic-opter is displaced up or down from the 
reference altitude. / 

AFCS utilizes power from the No. 1 AC primary 
bus and the DC primary bus. A thermal time delay 
relay is incorporated to allow approximately 120 se- 
conds for the vertical gyros to reach a stabilized 
state before DC power is applied to the system. The 
.\FCS ENG button may then be depressed to en- 
gage the pitch, roll, and yaw channels. The collective 
channel is engaged by depressing the BAR ALT 
ENG button. With BAR ALT engaged, c-oUective 
friction should be removed so as not to inhibit c*ol- 
lective movement. AC power to the AFCS is pro- 
tected by circuit breaker panel. The circuit breakers 
are marked 0A and 0B under the general heading of 
AFCS. DC power to the AFCS is protected by a cir- 
cuit breaker, marked AFCS, on the overhe^ circuit 
breaker panel. 



Autoniatic Flight Control System Control Panel 
The AFCS and coupler controls are located on the 
panel, marked AFCS CONTROL PANEL, mounted 
on the center console between the pilot and copilot. 
Five Pushbutton switches, marked AFCS, BAR ALT, 
CPLR, BAR OFF and HOVER TRIM ENG are lo- 
cated on the AFCS control panel. All except BAR 
OFF illuminate when engaged. When the AFCS but* 
ton is pressed, the pitch, toll aridi -yaw channels be- 
cx>me operative. Pressing the BAH ALT button en- 
gages the barometric altitude ct)ntroller. Pressing the 
CPLR button engages the cylic and collective ct)upler, 
if the cwipler cxjntrpl switches are both on. In addi- 
tion, the barometric controller will be engaged if the 
collective coupler switch is ON. Pressing the button 
marked HOVER TRIM ENG energizes the hover 
trim panel, illuminating ^e button and a red engage 
light on the top of the hover trim stick. The fifth push- 
button, marked BAR OFF, is used for permanent dis^ 
engagement of the barometric altitude controDer, 
provided the collective coupler is not engaged. The 
barometric altitude controller can be released momen- 
tarily by pressing and holding the button marked BAR 
REL on the pilot s or copilot's collective stick grips. 
Hover trim is disengaged by disengaging the ct)upler 
or by cycling the cyclic coupler control switch to OFF 
then ON. Two coupler cx)ntrol switches are provided 
for individual operation of the cyclic or collective 
channels of the coupler when it is engaged. 

' The five remaining controU are knobs used for 
trimming various systems. The knobs are designed 
with characteristic shapes to enable identification by 
touch. Specific knobs and thejr identifying shapes 
and markings are as follows: DRIFT, bar shape; CG 
TRIM, clover leaf shape; SPEED, indented circle 
shape; YAW trim, triangular shape; ALTITUDE, 
cross shape. The DRIFT knob allows the pilot to 
control the lateral drift* of the helicopter with ap- 
proximately a ± 10-knot ground speed authority 
when the "cyclic Coupler is engaged. The CG TRIM 
knob is used to trim the pitch channel of AFCS for 
actual eg location. The SPEED knob allows the pilot 
. to ct)ntrol the forward and aft ground speed with ap- 
proximately a ± 10-knot authority when the cyclic 
coupler is engaged. The YAW trim knob enables the 
pilot to make small heading corrections in forward 
flight with the yaw channel of AFCS engaged. In a 
hover, the knob may be used for larger heading 
changes. One rotation of the knob turns tlfthelicop- 
ter approximately 72 degrees. ThB ALTITm)E k®ob 
allows the pilot to accurately select hovering alti- 
tudes and make altitude changes betwem zero and 
200 fe^t. The knob has a graduated scai^f rom zero 
to 200 feet with increments of 5 feet. 
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Automatic Flight Control System 
Cautioii Light 

An AFCS caution light marked AFCS OFF is on 
the caution panel When thf AFCS is disengaged, 
the light will come on. 

CHANNEL MONITOR PANEL 

The channel monitor panels located on the star- 
board side of the cockpit underneath the pilot's win- 
dow, provides switches that enable individual disen- 
gagement of the channels of AFCS, switches for 
minor testing, a switch to select gyro input to the 
AFCS, and k switch to select the inputs to the hover 
indicators. The channel disengage switches, located 
in the forward row, enable the pilot to disengage in- 
dividual channels as desired. The four hardover 
switches eiiiabl&4echnicians to introduce hardover 
signals to t^ individuiU AFCS channels. The chan- 
nel monitor test switch, located on the overhead 
switch pai^l, must be in the TEST position to power 
the hardoVer switches. The switches are protected 
by red safety covers that should be in the down posi- 
tion for flight. The gyro selector switch enables the 
pilot tQ Jijelect either the port or star^ard gyro for 
pitch anjd roll inputs to the AFCS. The port gyro 
position selects the A/A24G-39 HARS gyro and is 
normallv selected for flight. The starboard gyro posi- 
tion selects the 1080Y ^ro. The meter selector 
switch enables either AFCS or coupler inputs to be 
monitored on the hover indicators when they arn^^ in 
the A mode. 
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The position of the gyro selector switch has no effect 
on the inputs to the pilot's or copilot's AYN-2 flight 
director system or the yaw channel or AFCS. 



MAGNETIC COMPASS 



, A standby compass, located on the right side 
frame of the center windshield above the instniinent 
panel, is marked TO BE USED AS A STBY COM- 
PASS ONLY. A light switch is located at the lower 
right of the compass. A standby compass correction 
card is located at the upper right of the compass. 



FREE Am TEMPERATURE CAGE 



Tlie free air temperature indicating system con- 
sists of a gage, marked FREE AIR, and a tempeA- 



tiire sensing bulb. The temperature sensing bulb, ex- 
tending through the center windshield above the in- 
stnunent panel, is a direct reading instmment 
calibrated in degrees Centigrade. 

CLOCKS 

Three eight-day, 12 hours clocks are installed in 
the helicopter; two on the instnunent panel, and one 
at the avionicsman's positions. 

PITOT-STATIC SYSTEM 

There are two pitot-static systems. The pitot por- 
tion of the pilot's and copilot's systems are indepen- 
dent of each other, but the static portion of each sys- 
tem is common. E^ch pitot-static pressure system 
consists of a heated pitot-static tube, altimeter, air- 
speed and vertical velocity indicator. The pitot and 
static lines both originate at the pitot-static tubes. 
The opening at the head of the tubes furnishes ram 
air pressure, and ports near the center of the tubes 
furnish stiatic pressure. The static system vents the 
airspeed, altimeter, and vertical velocity indicators 
to atmospheric pressure. The pitot-static tube on the 
right side of the cc^ckpit canopy furnishes ram air 
pressure to the pilot s airspeed indicator and static 
pressure to the common static system. The pitot 
tube on the right side of the cockpit canopy also fur- 
nishes pitot and static pressures to the tnie airspeed 
tr4nsducer. The pitot-static tube on the left side of 
the cockpit canopy fumi.shes ram air pressure to the 
copilot's airspeed indicator and static pressure to the 
common static system. Capped tees in the lines in 
the electronics compartment and in the cabin permit 
draining moisture from the lines. The AFCS baro- 
metric altitude control sensing unit is connected into 
the conunon static system., Resistance-tvpe heaters 
in the pitot-static tujjes, controlled by the PITOT 
HEAT switch on the overhead control panel, pre- 
vent fonnation of ice at the openings. Power for the 
pitot-static tube heaters is supplied by the DC pri- 
marv bus svstem. through the circuit lireakers mark- 
ed, iCE PROTECTION, PITOT HEAT l and 2. on^ 
the overhead circuit breakers panel. 

VERTICAL VELOCITY INDICATORS 



Two vertical velocity iiiclicators, iocutecl on the 
in.stniiiient panel, indicate the rute of ascent or de- 
scent up to 3,000 fpin. The vertical velocity indica- 
tors iLse the same static source as the altimeter. 
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« . HEADING ALTITUDE REFERANCE SYSTEM 
% " (HARS) 



A/ A24C*39 FUNCTIONAL DESGRIFTION 

The A/A24G-39 is comprised of a- displacement 
gyroscope, an electronic control amplifien a compass 
system controller, and a HARS CQUpler. The disr 
plac*ement gyrascope consists of vertical and direc- 
tioniU gyxiys mounted in multiple gimbals. The elec- 
tronic control amplifier contain^ an azimuth servo 
amplifier, slaving amplifier, deviation compensator, 
tiini and acceleration control features, fast synchro- 
nization circtiitry, and associated power supplies. It 
also functions as a system interconnection box. The 
coiMpass system controller includes a function selec- 
tor switch, synchronizer and heading set, latitude 
correction controller, and synchropizing indicator. 

The HARS coupler is essentially a signal output 
multiplier. With signals from EGA, it produces miJ- 
tiple roll, pitch, and heading output signals. 

The A/ A24G-39 has three modes of operation. In 
the SLAVED mode, the system operates as a gyro 
stabilized magnetic compass. In the Directional 
Gyro iDG) mode, the system operates indepen- 
dently of the remote compass and provides a head- 
ing reference as a latitude corrected directional gy- 
roscope. In the compass (COMP) mode, the system 
operates as an undamped magnetic compass, slaved 
to the magnetic azinuith detector. 

The A/ \24(^39 provides analog (synchro) signal 
infcinnation of the aircraft's attitude (pitch and roll) 
and headint;. 

A/A24G .J9 OFF/FAST ERECT PANEL 

The A/A24G-39 OFF and FAST ERECT 
switches, marked VERT GYRO and NORMAL/ 
FAST ERECT are IcKated on the instnuuent panel 
at the lower left comer of the fuel management 
panel. The VERT GYRO switch, marked ON/OFF, 
enables the pilot to control power to the A/.A24G-39 
displacement gyro after the power passes the AC 
C;YR() COMPASS circuit breaker on the copilot s 
overhead circuit breaker panel. The OFF position of 
the VERT (;YRO switch secures power to the dis- 
placement nyro but does not iiiterfere with power to 
the compass control svstem. The FAST ERECT 
switch, with marked positions NORMAL/FAST 
ERECT, is spring-loaded to the NORMAL [position. 
Holding the switch in the FAST ERECT [Position 
enables the pilot to select a fast erect cycle for the 
A/ \24C;-39 displacement gyro. When FAST 



EREQT is selected, an increased erection voltage is 
applied to the displacement gyro. If the A/A24G?39 
gyro is in a partially erect state, the FAST ERECT 
s-witeh may be ased to ivaintain the gyro in the fast 
erect mode until it is completely erec-ted. If the gyro 
is not completely erected, the gyro warning flag on 
the copilplVattitiide indicator will* remain in view 
and the PORT GYRO caution/ light will remain on. 
The switch should be held to FAST ERECT for a 
maximiun of 30 seconds and then released. Ch?ck 
. that th6 GYRO flajg disappears. If the GYRO flag 
still shows, repeat the use o£ the FAST ERECT- 
svdtch until the gyro is erect and the GYRO flag dis- 
appears. The use of the FAST ERECT switch is re- 
quired only when reenergizing the system during 
coast down. 

COMPASS CONTROL PANEL (A/A24C.39) 
(Figure 4-2) 

The control panel, marked COMP on the pilot s 
console, provides the pilot with system operating 
controls. 




Figure 4-2. 



— Caution — 

Landing sites with ahnonnally strong nuignetic 
fields may affect helicopter compass synchroniza- 
tion. Extended time at these areas can cause the 
remolye compass transmitter to slew off heading/The 
use of the DO mode during operations in the vicin- 
ity of these magnetic fields will provide proper head- 
ing information after initial departure from the site. 

NOTE 

If the COMP position is used, disengage th^. yaw 
chaniiel of the AFCS. 
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CONTROL/INDICATOR 



FUNCTION 



1. Heading Set Control (Knob), . v In the SIjVVED mode of opemtion, depressing and 
(HDC/PUSH) " holding this knob automaticaily caiises synchronization 

of heading outputs to the aircraft compass transmitter 
' heading and sets heading on the Remote Heading Indi- 
cator(s). In the DG niode of operation* this knob may 
be pushed and turned either clockwise or counterclock* 
y wise to geners^e a rate control signal which drives the 

heading output synchros in either desired direction to a 
selected heading. In either SLAVED or DG modes* 
when pushed, me knob also activiates the auto-pilot 
interlock. 



♦ ' . ■ ■ ■ ■ • ' 

2. Synchronization Indicator The SYNC IND displays the status of the SR3 System 

(SYNC IND) heading system. In the SLAVED and COMP modes, 

the pointer indicates the degree of synchronization be- 
tween SH3 System heading and the compass transmit- 
ter heading. In DG mode the pointer remains fixed in 
the center position. 



3. Mode Selector Switch ' Use for setting mode of operation. In the COMP mode 

(COMP-SLAVED-DC) the SR3 System provides magnetic heading only and 

ako activates auto-pilot interlock. In the SLAVED 
mode the D^Iacement Gyroscope heading informa- 
tion is automatically corrected to agree with the com- 
pass transmitter heading. In the DG mode the SR3 Sys- 
tem provides free gyroscope heading information. Cor- 
rection for apparent drift resulting hotn the rotation .of 
the earth is applied in both DG and SLAVED modes. 



4. Hemisphere Selector Switch 

N/S) 



Use for setting the polarity of the correction signal for 
apparent drift due to earth*s rotation. This is deter-, 
mined by the hemisphere 'of operation (Northern or 
Southern). 



5. Latitude Control 
(LAT) 



Use for setting latitude of operation (0 to 90**) to estab- 
lish the proper correction for apparent gyroscope drift 
caused by earth's rotation. 



Figure 4-3. 
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CAUTION-ADVISORY PANEL 

The caittiot^advisory panel located in the right 
center of the instniment panel. The caution section- 
of the panel provide visiial indication of certain fail- 
ures or unsafe conditions through illiunination of 
amber lights. The advisory section .provides visual in- 
dictation of certain noncritical conditions thrbugh il- 
lumination of green lights. Each light has its own op- 
erating circuit and wiu remain illuminated as long as 
the condition which caused the light to jUiuninate 
prevails. The caution and advisory lights are pow- 
ered by the DC primary bus through a circuit 
breaker on the overhead circuit breaker panel. ,The 
circuit breaker is marked PWR under the heading 
CAUTION PANEL. A switch, marked DIM and 
DRT, located on the caution panel, enables selection 
of a dim or bright briUiance of the caution and advi- 
sory lights. The switch cannot be used until the 
rheostat, marked PILOT, FLT INST, located on the 
overhead switch panel, has been turned on. 

MASTER CAUTION UCHT 

Two master caution lights, marked MASTER 
CAUTION, located on the instrument panel hood, 
one in front of each pilot, illuminate whenever a 
caution light on the caution-advisory panel iilumi- 
nates. The purpose of these lights is to alert the pi- 
lots and direct attention to the caution-advisory 
panel. The lights are press-to-reset type. After the 
specific condition or malfunction has biien noticed 
on the caution panel, the master lights NsAould be 
reset to provide a similar indication if a serand con- 
dition or malfiuiction occurs while the first is still 
present. ' 

CAUTJON-ADVISORY UGHT TEST SWITCH 

The caution-advisory lights test switch, marked 
TEST, located on the caution panel, provides a 
means of simultaneously checking all lights by a 
single pushbutton switch. The switch receives power 
from the 28- volt DC primary bus through a circuit 
breaker on the overhead circuit breaker panel. The 
circuit breaker is marked TEST under the heading 
CAUTION PANEL. 



LANDING GEAR SYSTEM 



The tricycle landing gear system consists of two 
retractable main Janding gear assemblies, a partially 
retractable nose gear assembly, and an actuating sys- 
tem. The landing hear hydraulic system operates on 
3.000 psi hydraiUic pressure from the utility hydrau- 
lic system. The necessary electrical power is 




provided from the DC primary bus. through circuit 
breakers on the overhead ciix*uit breaker panel. The 
circuit breakers* are marked EMER DN, NOSE, 
MAIN, and WARN under the general heading 
LAND GEAR. The main landing gear system is 
equipped with a one-shot pneumatic, alternate ex- 
tension system, and the APU accumulator is used as 
an alternate extension power source for the ndse 
gear assembly. The nose gear assembly retraction 
system can be used on the ground to kneel the heli- 
copter to facilitate cargo handling. The landing gear 
control panel is located on the instrument panel. 

MAIN LANDING GEAR 

The two main landing g^ar assemblies are located 
below the sponsons and retract forward and upward 
into the sponsons. Each ipain landing gear is 
equipped with dual wheels and hydmulic brakes, a 
retracting cylinder, a pneudraulic stmt, attaching 
drag links and supports, up-and down-lock mechan- 
isms, and emergency release mechanisms. 

NOSE LANDING GEAR 

The single nose landing gear, mounted vertically 
at the centerline of the helicopter, is free to rotate 
360 degrees about the stmt centerline. .\11 shock 
stroke, kneeling, jacking and retraction motion is 
vertical. The nose gear assembly is equipped with 
dual wheels, a retracting cylinder, a pneudraulic 
stmt and shimmy damper, and attaching drag links 
and supports. The entire pneudraCilic stmt acts as a 
piston, which is lowered or raised for retracting, 
jacking, and kneeling. The nose gear may be 
retracted (kneeled) to alter the ground clearance 
(figure 4-4) of the tail section to facilitate cargo 
handling. The nose gear assembly is hydraulically 
locked in the Qf?tended, retracted, or kneeled posi- 
tions. A centering cam centers the nose gear assem- 
bly when the helicopter is airborne. A nose vyheel 
lock is installed to improve groiuid stability of the 
helicopter on uneven terrain. 

Nose Wheel Lock Handle 

The nose wheel lock handle, marked PARK 
LOCK, is located on the pilot's side of the center 
console. The nose wheel is locked by pulling the. lock 
handle aft and up, and unlocked by pulUng aft and 
- pushing down. 

' LANDING GEAR ACTUATING SYSTEM 

The landing gear actuating system operates on 
3,(X)0 psi hydr&iUic pressure, supplied by the utility 
hydraulic system to raise or lower the main and nose 
landing gear assemblies. Each main landing gear is 
equipped with down-lock release limit switches 
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Figure 4-4. - Ground clearances (normal and kneeled). 



which prevent inadvertent retracting of the landing 
gear when the weight of the helicopter compresses 
the ole^stnits. When airborne, the struts extend and 
close the contacts of the down-lock release Umit 
switches. t 

The landing gear control panel (figure 4-5) is lo- 
cated on the instrument panel. Placing the landing 
gear control handle in the UP position retracts the 
landing gear. As the landing gear retracts, limit 
switches are actuated that cause the landing gear 
warning light to go out, and a circuit to be com- 
pleted diat assures electrical power to lower the gear. 
When the landing gear is fully retracted, Umit 
switches are actuated that cause the landing gear 
warning light in the handle to go out. The main gears 
are held up by mechanical uplocks. The retraction 
cycle of the "nose gear system remains energized to 
maintain the nose gear in the retracted position. The 
landing gear is extended by placing the landing gear 
lever in the DN position. This completes the electrical 
circuit to the solenoid valve' that directs fluid to the 
uplock cylinders of the main landing gears, unlocks 
them from the up position, simultaneously directs 
fluid to the a^Liator, energizes the landing gear con- 
trol handle warning light, and causes the landing gear 



to extend. Mechanical s|Kring-loaded locks are en- 
gaged to lock the main gear in the down position. JSs 
Uie main landing gear extension phase is initiated, tlie 
retraction port of the acjaiator is vented to relieve 
pressure that had been holding the nose gear in the 
retracted position, and hydraulic pressure is directed 
to the extension port of the actuator to lower the nose 
gear. Hydraulic pressure is retained in the actuating 
cylinder to lock the nose gear down. When all gears 
are fuQy extended, limit switches are actuated that en- 
ergizevthe landing gear position lights and extinguish 
the control handle waminfy lifirhts. 
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Figure 4-5. - Landihg^ear control panel. 
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Landing Gear Cqptrol Handle Down-Lock 
Release 

A inaniiullv opemted down-lock release, marked 
DN LCK REL, is loc ated on the landing gear control 
|iiinel. Tlie release provides a mechanical override of 
the landini; ijear control handle down-lock .solenoid 
if electriciU power to the salenoSlWs intemipted. 
Should the down-lock solenoid become inoperative, 
the d(»vn-lcK'k t^lease can l>e actuated to mechani- 
cally release the landing ffi^jXtjmiLol handle from 
the DN position. 




Nose. Gear Switch and Caution Light 

The nose gear switch, marked NOSE GE.\R^^\ 
NORMAL, KNEEL, is located on the overhdaclA 
switch pimel. Kneelhig is accomplished by placing 
the switch in the KNEEL position. Placing; the 
sivitch in the NORMAL position extends (jacks) the 
no^se gear to the normal down position. An advisory 
light, niurked KNEEL S^^, located oa the caution- 
advisory panel, will /imnninate when the kneel 
switch is in the (KNEtlL position. The green nose 
gear position light^vill be out and the red warning 
light ni the landing jjear Imndle will be on when the 
nose gear is kn^etSU, 

LANDING G^AR ALTERNATE EXTENSION 
SYSTEM 

An alteffiate gear handle, located on the left side 
of the center console, is used to lower the landing 
gear in the event of an electrical or hydmulic faihire. 
The handle mechanically unlocks the main landing 
near uplocks, positions a directional valve, and dis- 
charges a 3,000 psi air bottle- The compressed air 
charge actuates valves that vent the return side of 
the actuators to the reservoir, and then pressurizes 
the actuators to lower and lock the main landing 
gear. Sinniltaneoitsly, fluid from the APU accumida- 
tor is directed through an electrically actuated v^lve 
to the top side of tHe nose gear actuating cylinder to 
lower the nose gear, .\fter aw actuation, the valves 
must be manually reset before the main landing gear 
air cylinder can be recharged and the landing gedr 
retracted. If the air charge in the cylinder is de- 
pleted when the alternate landing gear handle is ac- 
tuated, main landing gear hydraulic [)ressure is ven- 
ted back to the utility reservoir, the uplocks are dis- 
euyaged, and the main landing gear will lowpHiy its 
own weight. The mechanical down-locJ«rinay not 




iing Gear Pins 

II the b^jtding gear pins are inserted into the 

.main land ii^f^ar drag link assembly, they provide 
an additiwmil mechanical down-lock. 



BRAKE SYSTEM 



The mairi landing gear wheels are each equipped 
with hydraulic brakes. The self-contained brake sys- 
tem ijs operated by toe pedals located on the pilot's 
and copilot's tail rotor pedals. A parking brake sys- 
tem is also provided. The parking brake handle,, 
marked PARKING BRAKE, is located on the right 
side of the center console, tlie parking brakes are 
applied by depressing the brake pedals, manually 
pulling the parking brake handle to the PARK posi- 
tion, and then releasing the brak^^pedals. Depressing 
the brake pedals will rele^^^e the patking brakes, 
allowing the parkingljrake b^iidle to return to the 
OFP iK)sition. 

' ] ' ""^ NOTE 

Tlie parking brake handle can be raised and locked 
in the extended po.sition, thereby ilhmiinating thee 
advisory liglit, without pressurizing the wheel brake 
system. 



RAMP SYSTEM 



The ramp system is divided into two section, the 
foi-ward ramp which is horizontal with the cabin 
floor, in the closed position, and the aft ramp which 
confonns to the contour of the fuseli^^e, in the 
closed position. Tlie aft ramp is hinged to the for- 
ward rSnnp and oi>ens outward and downward. The 
clearance between thie' niTnp, in the open position, 
and the fuselage stnicture may be increased by 
KNEELING the helicopter. The ramp surface has 
transverse nonskid material installed for personnel 
footing and for loading vehicular cargo. Fittings 
rated at 2*300 pounds are installed to secure light 
cargo carried on the forward ramp. Tliere are no 
cargo tiedown fittings on the aft ramp floor. Two 
tiedown fittings rated at 5.(X)0 pounds each are used 
to suspend the ramp. 

Tlie ramp system is electrically controlled and'hy- 
draulically actuated by hydraulic pressure from the 
utility hydraulic system, tlie auxiliaiV power unit is 
the normal source of power for operation of the 
ramp. Tlie ramp may be lowered manually when 
^ivdraulic oi* electrical power is not available. Tlie aft 
Amp may be opened in the air, on tli^ground, or on 
tHe water. The forward ramp can be opened beyond 
the horizontal position only when the weight of the 
helicopter is on the helicopter's wheels and the aft 
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, nuiip is unl(K*ked. The rump system controls consist 
of u pilot's ramp control panel, a crewmember s 
ramp ctintrol panel, and a manual uplock release. 
When actttateu, electrical switches on the ramp con- 
trol panels energize hydraulic solenoid valves which 
direct hydraulic pressure to the top or down side of 
the ramp actuating cylinders. 

CaUTI6n : — ■ 

Personnel should refrain from standing on the aft' 
ramp unless it is resting on a surface or supported by 
the cables, to avoid possible damage to the ramp 
hydraulic system. 

AFT RAMP 

All aft ramp, approximately 8 feet in length, at 
the aft end of the c*argo c*ompartment, is used for the 
loading and uiiloadfng of cargo and personnel The 
aft ramp is locked in the closed position by two 
upluok cylinders. The uplock cylinders are mechani- 
cally latched and hydraulically released Two safety 
c*ablefi are to be attached to the aft ramp before and 
during flight; whether the aft ramp is open or closed. 
The cables are attached to the fuselage stnicture and 
are stowed above the aft ramp. Before and during 
flight, the cables shall be attached to the ramp. 
A cjuition light, .marked RAMP, on the caution- 



advisory panel will illuminate when the aft ramp is 
not up or not locked. The light rec*eives electrical 
power from the DC primary bus through a circuit 
breaker on the overhead circuit breaker panel. The 
circuit breaker is marked RAMP WARN under the 
general heading INDICATOR LTS. 

FORWARD RAMP 

The forward ramp, approximately 5 feet 8 inches 
in length, may be lowered with the aft ramp, making 
an inclinded entrance to the c*abin. The forward 
ramp ct)ntaUis tiedown fittings for cargo tiedown, 
troop seats, skid stripe, and a nonskid material sur- 
face for traction. The forward ramp is normsdlv low- 
ered after the aft ramp is lowered, and raised before 
the aft ramp is raised The forward ramp is locked in 
the closed position by mechanically latched uplocks 
incorporated in the forward ramp actuating cylin- 
ders. The forward ramp is released by hydraulic 
pressure. 

PILOT'S AND GREWMEMBER^S RAMP 
CONTROL PANELS 

A pilot's RAMP CONTROL panel (figure 4-6) is 
located on the* center console. The cr^wmember's 
ramp c^ontrol panel Is located on the right-hand 
cabin side panel above the ramp. The control is 




Figure 4-6. - Ramp control panels. 
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marked RAMP CONT. Both ramp control panels 
consist of a forward ramp switch, ^ft ramp 'switch, 
forward anci aft R/\MP OPEN caution lights. Mi in- 
operative CABLE caution light is on\the crewmem- 
ber s ramp control* panel The aft \amp sivitch, 
marked AFT with mark^jl positioV .CLOSE, 
HOLD, and OPEN, controls operationN^f the aft 
ramp. The RAMP OPEN caution light, marked 
AFT, will illuminate when the aft ramp is not up 
and locked. The forward ramp switch, marked FWD 
with marked positions CLOSE, HOLD, and OPEN, 
controls the operation of the forward ramp. The 
RAMP OPEN caution light, marked FWD, will 
illuminate when the forward ramp 'ijtet "P '^^^ 
locked. Extra long cargo may be exten^a over the 
aft ramp door witfi the aft ramp open (horizontal) in 
flight, but should be loaded in such a way that cargo 
does not come irt contact with the aft ramp. Due to 
interlocks in the forward ramp control circuit, the 
forward ramp cannot be opened until the aft ramp is 
unlocked and the weight of the helicopter is on the 
helicopter s wheels. The caution lights on both ramp 
control panels are powered by the DC primary bus 
and are protected by the same circuit breaker on the 
overhead circuit breaker panel that protects the 
RAMP caution light on the caution-advisory panel. 

AFT RAMP UNLOCK RELEASE LEVERS 

There are two aft ramp manual uplock release 
levers (figure 4-7). One Ifever is located on the right 
side of the cabin above the ramp. The other, the 
handle type, is located externally under thp right- 
hand side of thd tail pylon, aft of the ramp, in an 
oblong metal container with a hinged cover marked 
alongside RAMP RELEASE HANDLE PULL Both 
controls are connected by a cable to provide a me- 
chanical release of the fift ramp uplocks when elec- 
trical or hydraulic power is not available. Wlien th^ 
release levers are actuated', the uplocks are released 
and the ramp will lower under its own weight. Snub- 
bing action, during the ramp opening is provided by 
a restrictor in the ramp actuating system hydraulic 
lines. (See figure 4-7.) 



FORWARD RAMP UPLOCK RELEASB-^^ 
LEVERS \ 

A manual release lever for the forward nhn{^ 
actuating cylinder uplocks is installed on the top 
side of each actuating cylinder. The manual releases 
provide the means of unlocking the forward ramp 
when electrical or hydraulic power is not available. 
The ramp will then lower under its own weight. Tlie 
rate of ramp lowering is controlled by a restrictor. 




Figure 4-7. - Ramp uplock release levers. 



CARGO DOOR 

• A door is installed in the forward section of the 
cabin on the right-hand side of the fuselage. Tlie dmr, 
approximately 5.5 feet high and 4 feet wide, rides on 
tracks mounted above and l>elow the iimr on the out- 
side of the fuselage. A i)ositive actiny latch is installed 
in the door to prevent inadvertent ojH^ning in flight. 
The latch aDow/fhe door to be held ojHfn in three dif- 
ferent positipm Tlie dcM)r may l)e ojiened fwm inside 
ibe--cirRlfror from the outside by turning the latch 
handle and sliding the d(M)r aft. .\ removable i)erson- 
nel ladder is installed in the siD of the dcM)r to jjennit 
enti-v of persoiuiel. A light, marked CARGO E>()OR, 
on the caution-advisory light panel will ilhuninate any 
time the door is not closed and latched. 



SELF QUIZ ^4 



I 

PLEASE NOTE: Maiiy students study ONLY the self-qidzzcs and gamphlet review quiz, thinking that this 
will be enough to pass the End^f-Course Test. THIS IS NOT TRUI?* The End-of-Coiu^e Test is based on the 
, stated course objectives, to pass the EOCT, you must study all the course material. ^ 



1. When the I'nain rotor blade pitch is in- * 
creased, tail rot<iP blade pitch is automatically in- 
creased by the action of the ^ — , 

A. negative force gradient spring 

B. primary servocylinders 

C. stick trim -system 

D. mixing unit 

2. The cyclic control stick trim system holds the 
stick in a selected trim position by the use of . 

A. electric-al power 

B. hydraulic pressure 

C. mechanical linkage 

D. friction blocks 

:\ Siidden nioveuients of the tail rotor control 
peclaiN are prevented by ^ 

A. a iKjdal damper Jii the auxiliary servo- 
cylinder 

B. mechanical srtjos at tRK extreme ends of 
|)edal travel j 

C. a restrictor.avseml)Nsuijlre control rigging 

D. a counterweight as.sembly on the tail 
rotor blades 



4. The capacity of the primaiy hydraulic system 

resei-voir is approximately gallons(s) of 

hvilruiilic fluid. 



A. 
B. 
C. 
D. 



0.40 
0.45 
1.45 
i.4() 



5. What happens if the pressure in the auxiliary 
h\<lruiilic system drops Iwlow I. (MM) psi? 

V. Tl\e anxiliar) hydraulic system is 
automatically shut off 

B. Tlie primaiy hydraulic system cannot Iv 
shut off 

C. The auxiliary system is pressurized by 
primary system pi^essure 

D. The piimaiA svstem is automatically shut 
<iff 



;6. The yaw trim knob on the autoi[natic flight 
control system.cdntrol panel is shaped. 

« 

A. bar' 

B. circular 

C. triangidar 

D. clover leaf 

7. The pitot static tube oil the right side of the 
cockpit c*anopy furnishes mm air pressure to which 
of the following? / 

1. Pilot's airspeed indicator 

2. Common static system 

3. Tnie airspeed transducer 

4. Copilot s airspeed indic*ator 

A. I and 2 only 

B. 3 and 4 only 

C. land3onlv 

D. 2, 3, and 4' 

8. The compass control j)anel is located on the 



A. pilot's console 

B. copilot's console 

C. in.stnmient panel 

D. lower center Console 

9. Tlie nose wheel can swivel a MAXIMUM of 
degrees. 



A. 70 

B, 90 

C. 180 

D, 360 



10. The light in the landing gear control handle 
will Ik? illuminated when the gear is 

A. up and locked 

B. down and locked 

C. up and the throttle is retarded 

D. in any intermediate position Iwtween full 
up or down 
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11. In an emergency, the main landing gear is 12^ Which statement concerning ramp operation 

extended by. , . * is TRUE? 



' A. an electric motor 
B.^ air pressure 

^ C. trapped hydraulic pressure 
D. a mechanical jackscrew 



A. The forwaid ramp can be opened in flight 

B. The aft ramp can be opened on the water . 

C. The forward ramp miist^Jb^ milocked 
before the aft ramp can be opened 

D. T^ie forward ramp can be opened on the 



ANSWERS TO SELF-QUIZ #4 



Following are the correct answers and references to the text pages which cover each question and correct 
a^iswer. To be sure you understand the answers to those questions you missed, you should restudy the refer- 

e^^ced portions of the text. . ♦ 

QUESTION ANSWER REF. 

^ 1 .'■ • . • ■ ■ ■ ■ D • . 4-3 ' 

2 , ^ B 4-2 

^ 3 A ^ 4-3 

^ . 4 . B P 4-4 

5 ' B J$/^ 4-4 

. 7 C . 4-6 

8 A 4-7 

9 D 4-9 . - 

10 ' D 4-10 

11 B 4-11 

12 , * :B..,».. • ■; , 4-11 . ^ 
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HH.3F SYSTEMS 



Reading Assignment: 
Piiges 3-1 through 5-1 1 

OBJECTIVES 

To snccesshJly complete this aiisignment, you mast study the text and master the following objectives: 
Explain the basic operation and characteristics of the: 

1. Heatng system. . . 

2. .\nti-icing systems^ 

3. Lighting equipment systems. A 

4. Auxiliary power unit. " .. r . 



HEATING SYSTEM 



The heating system (figure 5-1) consists of a 
l)l()Wer, air internal combustion heater, a plenum 
chamber, an ducts which nm along the left and right 
sides of the cabin and into the cockpit. The heater 
has a 2(X),(K)0 BTU output. The heater unit, located 
overhead in the aft end of the cabin above the aft 
ramp, operates on fuel pmnged from the foi-ward 
main tank to'the heater fuel pump aiid cycling valve 
to the heater fuel pump and cycling valve to the 
heater unit,* where it Is ignited by an ignitor plug. 
The ignitor plug operates electrically on current 
from the DC primary bus, boosted by the heater 
ignition unit mounted in the heater intake port, 
located aft of the aft rdinp on the bottom of .the tail 
pylon, and then through a heat exchanger surround- 
ing th^ combustion uniV Heated air is then forced 
into the plenum chamber and the heater ducts. The 
blower also supplies air to the heater combustion 
chamber. The heating system is energized by the 
DC primai-y bus and i.v protected by a circuit 
breaker on the pilot's circuit breaker panel. The cir- 
cuit breaker is marked CABIN HEAT CONT under 
the general headings DC PRI. 

/^■'■■'* 

Fuel consumption of the heater unit, w:hen oper- 
ating continuously in the HIGH position, Ms 1.2 gal- 
lons {8 pounds) per hour. \ 



r 



HEATER SWITCH 

The heating system is operated by a switch on 
the overhead switch panel. The switch is marked 
CABIN HEATER and has marked positions LOW, 
OFF, and HIGH. The heater switch controls the 
heater fuel pump and cycling valve and the ignition 
unit. When the switch is in the LOW position, the 
heater will automatically maintain a temperature of 
approximately 65.6^ C. in the ducts. When the 
switch is in the HIGH position, the heater will auto- 
matically maintain a temperature of approximately 
HOl^** C. in the ducts. An overheat switch will shut 
off the heater if for any reason the heat in the 
plenum chambeV rises to 176.7^ C. The heater 
amber, caution light, marked HEATER HOT, lo- 
cated 6\\ the caution-advisory panel, will ilhiminate. 
and the heater will automatically shut off if the 
heater blower should fail, if there is no ignition 45 
seconds after the heater has been timied on, if the 
heater flame goes out after ignition, or if an overheat ^ 
.'condition occurs. Tlie caution light will flash 
momentarily when the heater is timied on. 

h?:ateIi blower switch 

. * The heater blower switch is located on the over- 
head switch panel. The switch is marked CABIN 
HEATER and has marked positions NORM and 
VENT. The swiftSlv controls a i^elay connecting 
^ lower from the No. 2 AC primaiy bus to the heater 
blower in the heater air intake duct. The switch and 
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blower control circuit is energized by the DC pri- 
mary bus' and i^ protected by a circuit breaker on 
the pilot*^ circuit oreaker panel. The circuit breaker 
is marked CABIN HEAT VENT under the general 
heading PRI and DC. The blower is protected by 
circuit breakers on the pilotVccircuit breaker panel 
The circuit breakers are marked CABIN HEATER 
BLOWER under th^ general heading No. 2 AC PRI. 
When the heater switch is in the NORM position, 
the blower operates in conjunction with the hea,ting 
system. Placing the heater blower switch in the 
VENT position will operate the heater blower con- 
tinuously. 

VENTILATING SYSTEM 

Placing the heater blower switch in the VENT 
position, without operating the heater, will draw 
outside air into the heater system and ventilate the 
cockpit and cabin. 

HEATNG AND VENTILATING DIFFUSERS 

Heati^* and ventU*?clfing diffusers and registers 
are located in each of the heater ducts that extend 
along the sides of the cabin and into the cockpit. 
The cockpit has six diffusers. Two are located above 
and behind the pilot dnd copilot, and two are lo- 
cated on each side of the cockpit near the floor. 
These four diffusers are of the round, adjustable 
nozzle, air vent type. The open end of the nozzle has 
a knurled ring which can be turned to t*ontrol the 
flow of air from full open to closed. The two remain- 
ing diffusers are of the register type and are located 
on the cockpit floor below the tail rotor pedals. 
There are twelve diffusers in the cabin, seven in the 
left-hand duct and five in the right-hand duct. 
Knobs, marked OPEN, are used to regulate the flow 
of air through the diffusers. The ducts are stenciled 
with operation instructions above each diffuser; 
TUftN KNOB FOR VOLUME CONTROL, and 
PULL CENTER VANE DOWN FOR DIREC- 
TIONAL CONTROL 



ANTMCINC SYSTEMS 



There are four anti-icing systems: (1) engine air 
inlet anti-icing system, (2) engine inlet guide vane 
(IGV) anti-icing system, (3) windshield anti-icing 
system, and (4) pitot head anti-icing ^system. 

ENGINE AIR INLET AND IGV ANTMCING 
SYSTEMS 

The iWigine air inlet and IGV anti-icing systems 
are desigited to prevent ice from forming and 
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subsequently being ingested into the engine. Both 
systems are operated by the same control switches. 

~ NOTE 

If the engine anti-ice advisory light on the caution- 
advisory panel illuminates during flight when the en- 
gine anti-ice switches are in the OFF position this 
indicates that the engine anti-ice solenoid valve has 
opened (de-energized) due to electrical failure, and 
that a loss of approximately 50 horsepower at maxi- 
mum power, will occur. With complete DC primary 
bus failure, the solenoid valve will open, but the 
advisory panel light will not illuminate. 

Engine Air Inlet Anti-Icing System 

The engine air inlet ducts are anti-iced by ther- 
mal electrical resistance elements embedded in the 
^ epoxy glass intake ducts. The oil tank mounting ring 
is anti-iced by a thermal electric boot that is inter: 
connected with the inlet duct heating elements. 
Electrical' current is applied tqthe heating elements 
to raise the temperature of the affected areas higher 
than the temperature at which ice will form. The 
electrical heating elements for the No. 1 engine air 
inlet duct and oil tank mounting ring receive oper- 
ating power from the No. 1 AC primary bus and are 
protected by a circuit breaker on the copilot s circuit 
breaker paiiel. The circuit breaker is marked NO 1 
ENG INLET ANTI-ICE under the general heading 
NO 1 AC PRL Operating power for the No. 2 en- 
gine air inlet duct and oil tank mounting comes from 
the No. 2 AC primary bus and is protected by a cir- 
cuit breaker on the pilot's circuit breaker panel. The 
circiut breaker is marked NO 2 ENG JNLET ANTI- 
ICE under the general heading NO 2 AC PRI. 

Engine IGV Antj-Icing -System 

The en^ne starter fairing, the inlet guide vanes, 
and the top (12 odock), right (3 o'clock), and left (9 
o'clock) struts of the front frames of each engine are 
anti-iced by diverting engine tenth-stage compressor 
air to heat them. The bottom (Q, o'clock) stmt is con- 
tiiuiously heated by scavenge oil from the No. 1 
bearing area. Actuating the engine anti-ice switches 
deenergizes the engine mounted solenoid valve to 
the>pen position, allowing hot compressor air to 
flow through the front frame of the entjines to the 
inside of the starter fairing and the inlet guide vanes. 

WINDSHIELD ANTMCING SYSTEM 

The pilot's and copilot's windshields are anti-iced 
by electric current which passes through a trans- 
parent electrically resistant film on the iiuier surface 
' of the outer pane of the windshield. The windshield 



anti*ictng system consists of a special winckhield. a 
windshield anti-ice^' controller, transformers, and a 
swttch located on the overhead switch panel. The 
windshield anti-icing system also de-fogs the wind- 
shield. 

The copilot's windshield knti-iciilg system oper- 
ates from the iNo. 1 AC primary bits and is protected 
by a circuit breaker on the copilot's circuit breaker 
panel The circuit breaker is marked WSHLD* 
ANTIICE COPILOT under the general heading NO 
1 AC PRI. The pilot's windshield anti-icing system 
operates froni the No 2 AC primary bus and is pro- 
tected by a circuit breaker on the pilot's circuit 
i)reaker panel. The circuit breaker is marked 
VVSHLD ANTI-ICE PILOT under the general head- 
ing NO 2 AC PRI. The control circuits use both AC 
and DC power. The \Q control circuit uses 0A from 
the No. 2 .AC primary bus and is protected by a cir- 
cuit breaker on the pilqt s circ^iit breaker psmel. The 
circuit i)reaker is marked WSHLD under the general 
headings ANTI-ICE and NO 2 AC PRI. The DC 
control circuit ope^tes from the EK^ primary bus 
and is protected by a circuit breaker on the overhead 
circuit breaker panel. The circuit breaker is marked 
WSHLD ;\.\TI-ICE under the general heading ICE 
PROTECTION and DC PRI BUS. 

PITOT HE.4TERS 

A pitot beater switch, marked PITOT HE.\T 
with marked positions ON and OFF. is located on 
the overhead switch panel. When the switch is 
placed in the ON position, an electric heater in each 
pitot head is turned on to prevent ice formation in 
the pitot head. Tlie pitot heaters operate from the 
primary DC bn.s and are protected by two circuit 
breakers on the overhead ciraiit breaker panel. The 
cncnit br^^ikers are .marked PITOT HEAT I and 2 
under the ijeneral headings ICE PROTECTION and 
DC PRI BUS. 

LIGHTING EQUIPMENT 



INTERIOR LIGHTS 

Pilot's and Copilot's Flight Instrument 
Panel Lights 

The pilot's and copilot's flight instnnnent panel 
liuhts cuul V()R-T.*V(>.\\ selector lights, are individn- 
alK cf)nrrolled bv rheostats are marked PILOT FLT 
INST and COPILOT fLT INST With the PILOT 
FLT INST or COPILOT FLT INST rheost4s in the 
OFF position, the VOR-TAC AN lights will operate 
with .1 bri«ht. fixed intensity. Tlie VOR-TACAN 



switch tiinis the appropriate VOR or TACAN light 
on. The intensity of the flight instniment lights may 
be varied by rotating each rheostat. 

The copilots flight instniment lights operate 
from the No. 1 AC primaiy bus and are protected by 
a circuit breaker on the copilot's circuit breaker 
panel. The circuit breaker is marked CO-PLT FLT 
INST under the general headings CKPT LTS and 
NO 1 AC PRI. The pilot s flight instniment lights 
operate from the No. 2 AC primary bus and are pro- 
tected by a circuit breaker on the pilot's circuit 
breaker paiiel The circuit breaker is marked PILOT 
FLT INST luider the general headuigs CKPT LTS 
and NO 2 AC PRI. 

Non-Flight Instrument Lights 

The non-flight instnunent panel lights are coif- 
trolled by a rheostat, marked NON-FLT INST, on thS&f 
^ overhead switch panel. The intensity of the engiiie 
and transmission instnunent lights, the hydraulic pres- 
siue gage lights, the fuel management backlighting, 
and fuel quantity lights may be varied by rotating the 
rheostat. . The non-flight instniment lights operate 
from the No, 1 AC primary bus and are protected by 
a circuit breaker on the copilot's circuit bi^eaker panel. 
Tlie circuit breaker is marked NON-FLT INST under 
the genemi headuig CKPT LTS and NO 1 AC PRL 

Console and Overhead Panel Lights 
The white lights on the center console, the over- 
head switch panel, the pilot's side console, the 
copilot *s side console, and the MARKER BEACON/ 
RAWS control panel are contrplled by rheostats on 
the overhead switch panel. The rheostats are under 
the heading CONSOLES LOWER and OVHD. An 
additional rheostat for red lighting on the lower cen- 
ter console, pilotis side console, and copilot's side 
console is on the overhead switch panel under the 
headings LOWER CONSOLE RED LK.HTS. Jhe 
center con.sole lights operate from the No. 2 AC pri- 
mary bus and are protected by U circuit breaker on 
the pilot's circuit bretiker panel. The circuit breaker 
i.s marked CSL LOWER under the general headings 
CKPT LTS and NO 2 AC PRL The cockpit over- 
head panel lights operate from the No. 1 AC primary 
bus and areWotected by a circuit breaker on the co- 
jiilot's circuit breaker panel. The circuit breaker is 
marked CSL OVHD under the general headings 
CKPT LTS and NO 1 AC PRI. 

Cockpit Dome Lights and Secondarv Instniment 
Light 

There is one red and one white dome light on the 
cockj>it overhead ck)me light panel. These lights are 



coiitrolled by a gimrded switch oiv the dome light 
iwnel The .switch is marked DOME LIGHTS - 
CKPT \vitli the marked positions RED, OFF and 
WHT. Tliis switch will supply white H^t of a fixed 
intensity. In addition, the red dome li^t may be 
used as a secondary instnunent light. When the red 
dome light is used as an instniment light, it should 
l>e turned on and its intensity adjusted with the rhe- 
ostat, marked SECONDARY INST, on the overhead 
switch panel. These lights are powered by the DC 
primary bus and are protected by a circuit breaker 
on the overhead circuit breaker panel. The circuit 
breaker is marked COCKPIT DOME under the gen- 
eral headings INT LTS and DC PRI BUS. 

Cockpit UHlity Lights 

Two portable utility lights with coiled t-ords are 
^secured, one on each outboard side of the cockpit 
aljove the sliding windows. The. lights may be adjus- 
ted on their mountings to directf^me light beams, or 
thev may be removed and us^d as portable lights. 
The utility lights are each controlled by a rheostat or 
a pushbutton, located on the end of each light eras- 
ing. The lens casing of the light may be rotated to 
|)osition a red filter converting the white light to a 
red light. The cockpit utility Hghts operate from the 
DC prinmry bus and protected by a circuit 
breaker on the overhead/ circuit breaker panel. The 
circuit breaker is mark/d COCKPIT DOME under 
tht^ general Readings I^jT LTS and DC PRI BUS. 

Scroll Check List Light 

The scroll checklist light is controlled by an 
ou-off rheostat switch mounted on the left side of 
the checklist container. The scroll checklist light 
operates from the DC primary bus through a circuit 
J)reaker on the overhead circuit breaker panel. The 
\ircuit breaker is marked CHECK LIST under the 
Ueneral headings INT LTS and DC PRI BUS. 

Avionicsman's Panel Light Control 
The avionicsman s p^inel light control rheostat, 
^marked PNL LTS, is I(Kated on the radio rack in 
iront of the avionicsman's table and controls light in- 
tensitv of the LORAN control panel. The night 
linhtinii for the HF head. INTER ICS panel, and 
RADIO panel is controlled by the LOWER CON- 
SOLE RED LIGHTS rheostat on the overhead 
Nwitcli panel in the cmkpit. The avionicsman s panel 
liiihts operate from the No. 2 \C primary bus and 
are protected by a circuit breaker on the pilot s cir- 
ctiit breaker panel. The circuit breaker is marked 
\ W under the general headings CREW LTS and 
NO 2 AC PRI. - 



Avionicsman's Utility Light 

A portable utility light, with coiled cord and 
mounting base, is seemed to the left side of the 
cabin beside the avionicsman's table. The light is 
controlled by a rheostat on the mounting base. The 
light may be adjusted on its mounting base to direct 
the light beam, or it may be removed and used as a 
portable light. The utility lig^t can be adjusted to 
operate as a red or white light. The avionicsman's 
utility light operates from the No. 2 AC primary bus 
and is protected by a circuit breaker on the pilot's 
overhead circuit breaker panel. The circuit breaker 
is marked MAP LT under the geriteral heading NO 2 
ACPRL 

Cabin Dome Lights 

The four cabin •dome lights (9, figure 5-2) are 
controlled by a guarded switch on the cockpit dome 
light panel. The switch is marked CABIN under the 
general heading DOME LIGHTS, with marked posi- 
tions RED, OFF, and WHT. The cai^go compart- 
ment dome lights are equipped with a red and a 
white lamp. The red or white li^t may be turned on 
at any time DC power is available at the DC moni- 
tor bus. The white light may be turned on only if the 
guard is lifted. The cabin dome lights operate, from 
the DC monitor bus aild are protected by a circuit 
breaker located on the pilot's circuit breaker panel. 
The circuit breaker is marked CABIN DOME LTS 
under the general headings DC MON. 

Loading Lightii 

Two loading lights (10 and 14, figure 5-2), one in 
the ceiling of the cabin above the ramp and one in 
the bottom of the tail pylon, provide illumination for 
the ramp loading area. The lights are Controlled by a 
two*position switch, marked LOADING LTS, ON, 
OFF, located on the o\?erhead switch panel Thp 
loading light* receive power from the DC primary 
bus and are protected by a circuit breaker on the 
overhead circuit breaker 4)anel. The circuit breaker 
is marked LOADING under the general headings 
EXTERIOB LTS and DC PRI BUS. 

EXTERIOR UGHTS 

Controllable Searchlight 
. Tlie forward facing searchlight located in the 
nose of the helicopter (?an move on its hinged 
mounting bracket forward and down through a 120'' 
arc. In addition, thfe searchlight cart rotate 36Q* in 
"either direction on its axis. However, it is restricted 
to 45 left or right until the unit has extended for- 
ward and down 110° to 120°. at which time the 
light will rotate 360^ The extend motor, rotate 
motor, limit switches and lamp are enclosed in 




). CONTRaLAtLE SSARCHLIGHT 

I AfCHOft LIGHT 

tNSTRUUCNT ^ANEL LIGHTS 

COCKFIT CONSOLE AND ^ANEL LIGHTS 

SrOT LIGHTS OVERHEAD SWITCH ^Af4EL LIGHTS 

FIL0T*S COMPARTMENT WHITE ANO REO DOME LIGHTS 

CMEROENCV EXIT LIGHT (3 INSTALLED) 

FUSELACe LIGHT 

CARGO COM^ARTMCNT DOME LIGHT (WHITE AND RED 
' 4 INSTALLED) 
LOADING LIGHT 



ROTATING ANTI-COLLISION LIGHT (TAIL RED) 
ANCHOR LIGHT. 
TAIL POSITION LIGHT 
LOADING LIGHT 

ROTATING ANTI-COLLISION LIGHT (BOTTOM-RED) 
FLOODLIGHTS LEFT ANO RIGHT SPONSON 

FOyTtON LIGHTS (RIGHT SPONSON. GREEN • LEFT SPONSON. RED) 
FUSELAGE LIGHT 

FLOOD LIGHTS (LEFT AND RIGHT ELECTRONIC UORS) 
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Figure 5-2. - Lighting system. 



waterproof housings. TTiere are three searchhght 
position control switches, one located on each collec- 
tive pitch^ grip, marked SLT TRAIN, and the third ' 
on the copilot s searchlight and ICS switch panel. 
The illumination switch is on the overhead switch 
panel. The switch is labeled SEARCH, with marked 
positions STOW, OFF, and ON, and is under the 
general heading EXTERIOR LTS. The SLT TRAIN 
switch is a spring-loaded, fotu--position, thumb 
switch, center position OFF, with marked positions, 
FWD, AFT, L and R. Placing the SEARCH <Switch 
in the ON position lights the controllable spotlight 
and furnishes power to the SLT TRAIN suatch to 
control the /searchlight movement. When the SLT 
TRAIN swi^h is placed in the FWD position, the 
controllableysearchlight extends by revolving for- 
ward and down a ma)umum of 120** from its stowed 
position, and it may be stopped at any intermediate 
position by releasing the switch. Placing the switch 
in the .AFT position retracts the hght until the 
searchlight is in the fully stowed position. When the 
switch is placed in the L^ or R position, the search- 
light will rotate to the left or right. The searchlight 
position control switch mounted on the copilot's 
landing light and ICS switch panel operates in the 
same manner, and is marked LDG LTS With the 
marked 'positions FWD, AFT, L and R. If the 
SEARCH switch is placed in the STOW position 
while the controllable searchlight is extended, the 
searchlight will automatically go out and then retract 



to the stowed position. The switch is then placed in 
the OFF positiqn. The controllable searchlight oper- 
ates from the DC primary bus and is protected by 
circuit breakers on the overhead circuit breaker 
panel. The circuit breakers are marked SEARCH 
LIGHT, PWR, and CONT under the general head- 
ing EXTERIOR LTS. 

Hover Lights 

Four hover lights, one Tocated on each side of the 
electronics compartment door and one located on the 
lower leading edge of each sponson, are c^ontroUed by 
a pushbutton switch, marked FLOOD HOVER, on 
the overhead switch panel. The button portion of the 
switch is a green lens that illuminates when the switch 
is pressed to illiuninate^e hover lights, and goes out 
when the button is pressed to tiun off the hover lights. 
The hover lights illuminate an area forward and below 
the helicopter. The hover lights operate from the DC 
monitor bus and are protected by three circuit break- 
ers on the pilot's circuit breaker panel The circuit 
breakers are marked CONT, LH, and RH luider the 
general headings FLOOD LTS, and DC MON. 

CAUTION 

Th^ hover lights should not be left illiuninated for 
giore than 15 minutes at a time, to prevent overheat- 
ing. The length of time while illuminated and the 
OAT will determine the cooling off period. ✓ 
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Positioil Lights 

The iHwitioii lii;hts ( 17, fiffwe 5-2); located on the 
s|M)nM)ns and pylon, are controlled by two switches 
on the overhead switcli panel. The switches are 
marked POSITION under the general heading EX- 
TERIOR LTS. One switch will tiini the lights on in 
a STEADY or FLASH confiiinration or turn the 
lights OFF. The other switch, marked DIM and 
BRT. will adjust the intensity of the lights accord- 
ingly when they are in the STEADY or FLASH con- 
figuration. Tlie |K)sitioii lights operate from the DC 
primary Inis and are protected by a circuit breaker 
on the overhead breaker panel. The circuit breaker is 
marked POS under the general headings EX- 
TERIOR LTS and DC PRI BUS. 

Fuselage Lights 

Two fuselage lii^hts (8 and 18, figiire 5-2) are 
installed on the helicopter. One light is located on 
the top rear side of the transmission compartment 
and the other on the bottom of the hull.. Both lights 
are controlled by a three-position switch on the over- 
head switch panel. The switch is marked FUSE- 
L\(tE under the general heading EXTERIOR LTS, 
with marked positions DIM, ()FF, and BRIGHT. 
The lights receive power from the DC. primary bus 
and are protected l)y a circuit breaker on the over- 
head circuit breaker panel. The circuit breaker is 
lucuked FUS under the general heading EXTERIOR 
LTS. 

^ .Anchor Lights 

Two anchor lights (2 and 12, figine 5^, one lo- 
cated on the n(ise and the other on th<|3ylou, are 
controlled bv a two-position switch on the overhead 
sw itch |>auel. Tlie switches marked .VNCHOR under 
tilt* general heading EXTERIOR LTS, with marked 
positions ON undOFF. Tlie anchor lights receive 
;po\\er from the battery bus and are protectedby a 
circuit breaker, marked ANCHOR LTS. Th^'tnrcuit 
breaker is on the battery bu.s^ircuit hre^er panel 
on the center console. \ 

Rotating Anti-collision Lights 

Two rotating anti-collision lights (11 and 15. fig- 
wYv 5-2). one located on the top of the tail pylon and 
tlie other on the bottom of the fuselage, are con- 
trolled bv two switches on the overhead switch 
panel, under the general headings EXTERIOR LTS 
and ANTI-COLLISION. The left-hand switch, 
under the heading FWD widi marked positions ON 
and OFF. controls the fonvard anti-collision light. 
The right-hand switch, under the heading AFT with 
marked positions AFT. ON and OFF controls the 
alt rotating, anti-collision light. The rotatijig anti- 



collision lights operate from the DC primary bits and 
are protected by two circuit breakers on the over- 
head circuit breaker panel. The circuit breakers are 
marked FWD and AFT under the general headings 
ANTI-COLL and EXTERIOR LTS. 



^ . AUXIUARY POWER UNIT 

The auxiliary power unit (APU) (figure 5-3), lo- 
cated to the rear of the main gear box, enables 
ground starting of the engines and ground operation 
of the electrical and hydraulic systems. The APU 
svstem consists of a control panel, and accumulator 
assembly, a hydrajilic starter, motor, a turbine en- 
gine, a fuel system, a self-contained oil system, and a 
mechanical drive. Starting power for the APU is fur- 
nished by means of an accumulator system mounted 
on the transmission deck. Tlie accumulator carries 
an initial air, charge of 1,600 p?«i .and is hvdraulically 
charged to 3,000 psi by the Yilility hydraulic pttni^ 
In addition, the system has ' provisions for hSnd 
pumping and may be charged in this manner with a 
hand pump, Iwat^ on the right side of the cabin in- 
terior. When starting circuitry is energized, the start 
valve is opened, and hydraulic pressure from the ac- 
cumulator is dumped into the APU starter. As soon 
as the turbine reaches operating speed and is driving 
the main gear box accessory section, the utihty 
pump pressure recharges the accumulator with 
.3,(HK) psi pres.siire. The turbine engine has a self- 
contained oil .system. 

Electrical power for the control circuit is supplied 
from the DC primary bus through a circuit breaker 
on the overhead circuit breaker panel. Tlie circuit 
breaker is marked CONT under the general head- 
ings APU and DC PRI BUS. This control circuit 
operates the automatic control system and the auto- 
matic emergency shutdown operation of the .\PU. 
The electrical power may be supplied from the bat- 
tery or from an external power source. Fuel is sup- 
plied from the aft main tank. A fuel pressure switch 
actuates at approximately 1 10 psi to supply fuel to 
the combustion chamber through both the start fuel 
nozzle and main fuel ejectors and to commence igni- 
tion. At 904)ercent speed, the-^start fuel nozzle and 
ignition are turned off by the speed s\^itch and 
burning is self-sustaining as long aif there is a flow of 
fuel through the APU main fuel valve. Fuel is con- 
. sumed i^t 73 punds (maximum) per hour. A me- 
chanical drive with an automatic clutch is provided 
to drive the inain gear box accessories section. The 
automatic clutch contains a freewheel unit that 
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Fijyiire 5-3. • Auxiliary power unit. 



enables shutdown of the \P\J when the rotor head is 
engaged. Low oil pressure, high exhaust temperature 
or (jverspeed will cause the APU to shut down auto- 
matically. 

APU CONTROL PANEL 

The .APU control panel (iigur^ 5-4) located on the 
, pilot s side console contains a master switch, a 
tachometer, an emergency panel and the following 
amber caution lights: prime-pump pressure, low oil 
pressure. hij;h exhaiLst temperature and overspeed. 
Tlie emergency panel contains a red fire warning 
light and fuel shutoff and fire extinguisher switches. 
During starts, the hydraulic start valve opens to 
mcjtorize the engine. The prime pump also comes on 
for 20 seconds, then automatically goes off. 

APU Function Switch 
' Tlie APU master switch, with marked positions 
START. RU.\. and OFF. controls operation of the 
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Figure 5-4. - Auxiliary power control panel. 



APU. The switch must be held In die START position 
as it is spring-loaded to die RUN position, folding die * 
switch in die START position energizes the compo- 
^ iifent*i of the afutomatic starting system and sfes the ' 
APU. When the switch is released and returns to the 
RUN position, the APU will run normally and drive 
the accessory section of the main gear box. The switch 
is placed in the OFF position to close the main fuel 
valve and shut down the APU. The APU master 
switch is energized by the DC primary bus and is pro- 
tected by a ciraiit breaker on the overhead circuit 
breaker panel. The circuit breaker is marked CONT 
under the general headings APU and DC PRI BUS. 

APU Tachometer 

The tachometer indicates the percentage of APU 
engine rprn. The tachometer receives power from an 
.APU-driven tachometer generator. 

APU Low Oil Pressure Caution Ljight 
An amber low oil pressure caution light, marked 
^ LOW OIL PRESS, will illuminate to indicate the 

APU has been automatically shut down because of 

low oil pressure. 

APU High Exhaust Temperature Caution Light 

An amber exhaust temperatui^N^ution light, 
marked HIGH EXH TEMP, will illumiKate to indi- 
cate the APU has been automatically shut down be- 
cause of abnonAally high exhaust tempe^tures. 

APU Overspeed Caution Light y 

An 4mber overspeed cautibn light, marked 
OVERSPEED, will illuminate to Indicate the APU 
has been automatically shut down because its speed 
reached ll(Wf) rpm. 
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APU Piinie Pump Press Caution Light 

An /ttfimcr prime fuel pump pressure caution 
light, marked PRI-PUMP PRESS, will ilUmiinate 
whenever the prime pump is not delivering enough 
hiel pressure to open the pressure switch. A prime 
pump failure would be indicated by the illiunination 
of the PR PUMP caution light for 20 seconds, upon 
initiating starting procedures. 

APU Etnergengy Fuel Shutoff Switch 
The emergencv fuel shutoff switch, with marked 
positions FUEL SHUTOFF and NORM, is used to 
shut the APU down in an emergency. When the 
switch is in the NORM position, the APU performs 
. normally and the .APU fire extinguisher circuit is 
de-energized. Placing the switch in the FUEL 
SHUTOFF position closes the main fuel valve and 
allows the .\PU fire extinguisher circuit to be enef^ 
gized. The emergency fuel shutoff switch is ener- 
gized from the DC primary bus, through the CO NT 
circuit breaker. 

APU Fire Extinguisher Switch 

The APU fire extinguisher switch, with marked 
positions FIRE e5cTING arfd OFF, discharges the 
.\PU fire extinguishing agent to the .APU. The 
switch receives power from the DC primary bus, 
throughiibe FUEL SHUTOFF position of the .)PU 
emergency fuel shutoff switch, through a circuit 
l>reaker on the overhead circuit breaker panel. The 
circuit breaker is marked EXT under the general 
headings FIRE. APU. and DC PRI BUS. 

APU Fire Warhing Lights 

Two red press-to-test APU fire warning lights. . 
marked FIRE WARNING on the vVPU control 
panel, the APU FIRE on the caution advisoiy panel, 
provides an indication of fire in the .\PU. The light 
receives electrical i>ow^r from the DC primai'y bus 
through the APU fire detection system through a ci%« 
cuit breaker on the overhead circuit breaiker panel. 
The circuit breaker is marked DET under the gen- 
eral headings HRE, APU. and DC PRIMUS. 

Advisory Light 
.\ green light t^w the caution-advisoiy panel, 
marked APU. comes on wheneyer the main fuel 
valve opens (at approximately :3fH) APU speed) just 
l>efore lite-off and will stay on until the APU is sh;it 
down. 

.APU HAND PUMP AND ACCUMULATOR 
CAGE 

• The hand pump and gage are located in the cabin 
forward of the last window on the right-hand side. 



The hand pinnp (fig\ire 5-5) is used before starting 
the turbine if the 3,000 psi pre.ssure from the accu- 
mulator is not available or is insufficient. .\t -54"* C. 
a pressure of approximately 4,00Q psi is required to 
stait the turbihe. A visual indication of pre.ssure can 
be observed on the hand pump gage during pump- 
ing operations. 

APU STARTING PROCEDURE 

APU START/ RUN CHECKLIST 

MINIMUM CREW TO RUN APU - 
1 FIREGUARD. : 
1 COCKPIT OPER.AJOR. 

PREFLIGHT 

L SIGHT CHECK APU COMP., INTAKE & 

EXHAUST. 
1 APU WORK PLATFORM - closed. 
3. APU ACCESS DOORS - closed. 

MINIMUM CkEW TO C6^PLETE CHECK- 
LIST - TWO. 

FIREGUARD MAY READ ALL ITEMS UP 
TO ^33, THEN ASSUME FIREGUARD 
POSITION. 

STARTING CHECKLIST FOR NIGHT 

ONLY) 

1. B.VTTEftYSWITCIl ■ on/ 

2. COCKPIT LIGHTINC; CONTROL - 7 
rheostats full. ^ 

3. PILOTS OVERHEAD MAP LI(;HT - cm iSc 

{positioned. 
NORMAL DAYTIME PROCEDURES 



4. 
5. 
6. 
i . 
8. 

t 

13. 
14. 
15. 
16. 
17. 
• IH. 
19. 
20. 



OVERHE.\DCIRCLITBRE.\KEftS - set. 
ENC; .WTI-ICE - off. 
WINDSHIELD ANTI-ICE 
SE.\RCH LIGHT - off. 
.ANCHOR LIGHT - off. 
FUSEL.\GE LICaiT - off, 
ANTI-COLLISION LI(;HTS - ()ffi2). 
POSITION LI(;HTS - off. 
CABIN HE.\TER - noniial & off. 
PITOT HE.\T - off. 
WINDHSIELD WIPERS - off. 
WINDSHIELD WASHERS - off. 
LOADING LI(;HTS - i)ff. 
EMERC; LI(;HT - arm. 
N()SEGE.\R - noiinal. 
HOIST MASTER - off. 
C.\R(;() HOOK - off. 
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aCCUMULaTM HANOniu* JNSTDUCTIONS 

^mf HANonw UNTIL 1000 m it attaimed. 

nOTC C«C( attached to a^T EM) Of 
ACCUMULATOR TO IE USED KM ME FLIGHT CHECK. 



DETAIL A 




Fimire 5-5. - APU attiiiniilator hand pump. 



21. STICK TRIM MASTER - on. 

22. (;h.\.\,S;elmo\itor - off. 

2.). CONVERTERS, 2) - on. 

24. EXT PWR - off. 

■2.\ BATTERY - on. 

2a (;E.\ERAT()R SWITCHES (2) - on. 

27. ROTOR BRAKE - on press niin .i2() psi. 

28. (;EAR HANDLE - down/ureen liuhts. 
2<). PVRKINC; BRAKE - set. 

]0 RAMP MASTER - off. 

U \PC FI ELSHLTOFF - normal. 

12. \Pt FIREEXTINCU'ISHER - off. 

4:V XPl'STARf/RlNSWITCH - nui. 
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, a. CK FOLLOWING LIGHTS ON - hinh 

exth temp & overspeed. 
I). PRESS TO TEST - prime pnnip press/ 

low oil'press. 
t. ENG FIRE WARNING TEST SWITCH 

TO « 2 ENG/ APU FIRE LIGHT ONLY 

R FIREGUARD - in position. • 
;J5. APU START/ RUN SWITCH - start posi- 
tion iniiii Ni^ pa.sse.s 45%, then relea.se to nni. 
:]fi. APU (XJCTCH ENGAGEMENT - 7fi to 
» Hm, Nu. 

.37. HYDRAULIC PRESS G,\C;ES(.1) - press np. 
^1 



38. WARNING PANEL LIGHTS - tested. 
Following lights on warning panel must be 

out; CONVS 1-2, GENS 1-2. PRI-HYD PRESS 
AUX-H\*D PRESS ^ISSN OIL PRESS. & 
XMISSN CHIP DEf . 

39. BATTERY - off. 
SECURE CHECKLIST 

1. BATTERY - on. 

2. EMERG LIGHT - disarm. 

.3. APU START/ RUN SWITCH - off. 

4. COCKPIT LIGHTING CONTROL ■ 7 
rheostats closed. 

.5. STICK TRIM N|ASTER - off. 
fi. CONVERTERS" (2) - off. 
7. (.ENER.\T0RS(2) - off. 

5. PILOT S OVERHEAD MAP UGHT - off. 

9. C:OCKPIT DOME LIGHT - off. 

10. B.ATTERY SWITCH - off. 

\PU FIRE FIGHTING PROCEDURES - (obtain 
^)^^si^ive indication of fire before firing EXTING) 

1. API' EMERG FUEL SHUT0FF - shut off. 

2. \PU FIRE EXTING - fireexting. 



3. APU Nft\STER SWITCH - off. 

4. EXIT A/C ASSIST nCHTING FIRE 

APU UMITATIONS 

1. CLUTCH ENGAGEMENT 4-6 seconds. 
2 Ng TOPPING - 99% - plus orminus 1%. 

3. MOMENTARY OVERSHOOT - 110%Ng. 

4. TOTAL TIME FOR START - approx 10 
sec (never extSed 18 sec). 

* ABORT START IF - 

a. No Ng indication 

b. Warning light on APU panel lit 

c. Warning lights cited in #38 lit . . 

d. APU limitation exceeded , 

6. APU ADVISORY LIGHT ON WARNING 
PANEL - on above 30% Ng. ^ 

APU EMERGENCY STARTING JPROCEpipE 

The 3.000-psl pressure from the accumulator has 
a two time starting capability. However. If^e pres- 
sure in the acxtmwlator becomes depletedrtne man- 
ual hydraulic pumping system can be used to replen- 
ish pressure in the accumulator. 

4^ 



SELF QUIZ »5 



PLEL\SE NOTE: Many students studv ONLY the selt-quizzes and pamphlet review qiiiz, thinking that this 
will be enpiigh-KTpass the End^f-Coui^e Test. THIS IS NOT TRUE. The End^f-Gourse Test based on the 
stated coifeeoBjectivesf To pass the E&$T, you must study all the course material. \ 



i. Heater fuel is taken fronl the. 



fuel 



tank. 



.A. forward main , 

B. forward aux 

C. aft^main 

D. aft aux 



2. Which of the following are anti-iced by 
thermal electric boots? 

. ^ ■ . 

1. Oil tank mounting ring 
• 2, Engine air intake duct 

3. " Inlet guide vanes 

4. Startex'Cover 

A. 1 and 2 only 

B. 2 and 3 only 

C. 3 and 4 Only 

D. '1.2,and3 

3. The pilot's windshield anti-icing system oper- 
ates from the* ^bus. 

pnmary 
/ B. ?}Io. 1' AC primary 
; C. .No. 2 AC J)rimary 
. D. No. 1 AC start 
■ • . . _ * 

4. Th^ cabin dome light guard is lifted to turn 



6. The APU is started b/a/an 

A. electric motor 
^ B. , air turbine starter 

C. electric motor 

D. hydraulic motor 



7. Fuel to opecdte the APV is taken from the 
fufel tank. 



A. forward main 

B. forward aux 

C. ift main 
, D. aft aux'' 



8. The APU start fuel valve is energized until 
the unit reaches • percent of its rated 

speed, „ * 





APU will automatically shut down when 
Tan rpm of " ^ percent. 



A. the red light on , 

thevhite light on ' 
C both lights on ^ ^ 

D. both lights off ^ 

Jfe. To prevent overheating, the^hover lights are ' 
hmited fro ~ minutes of operation. 

- ; ' a; 5 

B. 10 • 

C. 15 

D. 20 




10. The APU START/RUN switch is released to 
the RUN position from the .start position as Ng 
passes _____ per(;;ent.- ' 

A. 45 

B. 56 

C. -76 ^ • ' _ 

D. '80 ' „ • 
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ANSWERS TO SELF QUIZ #5 



F^owini» ur^ the correct answers and references to the text pages which cover each question and correct 
aiis^er. to he sure you understand the aiiswers to those questions you missed, you should restu^y the refer- 
enced portions of the text. * / ' / 
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COMMUNICATION SYSTEMS 



Reading Assignment: 
PatjeN 6-1 through 6-19 

OBJECTIVES 

To Miccessfidly complete this assignment, you nmst study the text and master die following ol)jettives: 
Explain the operation and leading particulars of the following HH-3F systems: 
I. A\/AIC-18ICS 
k, AN/ARC .51A UHF 




Since some coinmuiiication and navigation sys- 
tems are interrelated, the first part of this section 
will deal briefly with both sv-steins. Tlie remainder 
of the section explains the communication system in 
detail. We will discuss the navigation systeia in de- 
tail in another secti(j|n. 

COMMUNICfATit)N AND NAVldATlON 
SYSTEMS 



Electronic systems pemiit coiijinunication, navi- 
Hation» and. intercommunication between crew 
menilwrs. The systems also provide sensor inputs to 
the automatic flight contr^ system (AP^CSJ and the 
attitude iy^cating system. The communication and 
navigation systems installed in the helicopter are 
listed ill figure 6-5 and figure 6-6. 



COMPONENT LOCATIONS 
(See figures 6-2, 6-3, 6-4.) 

Most communication.s and navigation system 
components are located in the electronics compart- 
ment below the cockpit, on. the fotward and aft 
cabin electnuiic racks, in the Doppler bay, and in 
the cockpit. Component locations for each system 
are shown in separate location diagrams contained 
in this pamphlet. Detail locations for system control 
panels are shown in figure 6-2, ^-3, 6-4. • , 



COMPONENT REMOVAL/INSTALLATION 

WARNING 



To prevent injury to personnel and damage to equip- 
ment, turn off electrical power before performing any 
maintenance on electronic or electric-al equi pment. 

Bow Electronics Compartment 

Navigation system components secured on their 
respective rfiountings are removed either by releas- 
ing the niU-locking devices at the front of the 
mounting and sliding the ct)niponent out of its 
mountiiig and off the shelf, or by disconnecting the 
particular cable connector, releasing the nut-locking 
devices at the front of the mounting, and sliding the 
component out of its mounting and off the shelf. 
Navigation sy.stem components not secured on 
mountings are removed by removing the attaching 
screws, bolts; or other securing devices, and lifting 
the component from the shelf. Install navigation sys- 
tem components by .sliding the component into its 
mounting, ensuring proper mating of component re- 
ceptacle and mounting plug, and by either tighten- 
ing the nut-locking devices at the front of the 
mounting, pr by tightemlig the luit-locking devices 
at the front of the mounting, and connecting the 
cabie cojuiector. Navigation system components not 
installe(^ on mountings are secured in their respec- 
tive places with screw<s, bolts, or other securing 
devices. Fasteners and electrical connectors of hard 
mounted components shall be safety wired. 
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Figure 6-1. - Bow electronics compartment. 



Cabin Electronic Mounting Racks 

The aft^abin rack has removable side panels for 
accessibility. The majority of communication system 
components secured on their respective mountings 
Are removed by disconnecting the appropriate cable 
connectors, releasing the nut-locking^evices at the 
front of the mounting and sliding the component out 
of its mounting and off the shelf. Communication 
system components not secured on mountings are 
removed by remo^ng the attaching screws, bolts, or 
other securing devices, and lifting the component 
from the shelf. Install communicatioii system com- 
ponents by sliding the component into its mounting, 
ep*uring proper mating of component receptacle 
^and mounting pkig, and by tightening the nut-lock- 
ing devices at the mounting, and connecting the 
cable connector. Communication system compo- 
nents not installed on mountings are secured in their 
respective places with screws, bolt.s, or other secur- 
ing devices. Fasteners and electrical connectors of 
hard mounted component^ shall be safety wired. 



Instrument Panel 

The in.stnmient panel contains the pilot's and co- 
pilot's navigation instnnuents and search radar con- 
trol unit. A navigation instnnnent, is re^noved from 
the instalment panel by loosening the fasteners, 
caf^fnUy lifting the instrument sufficiently from the 
panel recess to gain access to the rear disconnect 
plug, and disconnecting the plug. 



Consoles 

Remove a control panel fnnn a console by loosen- 
ing the fasteners, lifting the control panel suffi- 
ciently from the console recess to gain access to the 
rear disconnect plug, and disconnecting the plug. 



GROUNDING PRACTICES 

.\n ade(iuate ground nitist be provided for all 
communication and navigation coiuj^'onents. 
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Cominunication and Navigation Systems 



SYSTEM 

NOMENCLATURE :aND SYSTEM COMMON 
DESIGNATION NOMENCLATURE 



Interconnnunication 
SetAN/AlC-l8 



INTERCOM 



PURPOSE OF SYSTEM- - 

Provides intercommunication between stations 
within helicopter. Also provides selection, con- 
trol, ^udio, and monitoring of communication 
and navigation systems. 



Radir^ AN/ ARC-51A UHF/COMM 



Provides short-range voice transmission and 
reception from helicopter-to-helicopter or heli- 
eopter-to-ground. 



Radio Set AN/ ARC.94 



HF/COMM 



Provides long-range voice transmission and 
reception from helicopter-to-helicopter or heli- 
copter-to-ground. 



Radio Set AN/ ARC-84 



VHF/COMM 



Provides medium-range voice transmission and 
reception from helicopter-to^helicopter or heli- 
copter-to-ground. 



Trans|)oiider 



IFF 



Provides coded reply in response to interroga- 
tion for identification and navigation. 



Heailint; \ttitude 
HeJe *eiice Sv>teiu 
\ \24(; .W 



Heading attitude 
reference system 



Provides attitude and heading information in 
the form of continuous signal outputs 
representing displacement of helicopter about 
pitch /roll, and yaw axes. 



Dnectioii Fintler 
DF.IOI 



UHF-VHF-FM/ADF 



Provides .pointer indication of relative bear- 
ing to UHF, VHF and FM radio transmitter 
sources for homing. 



Direction^incler Set 
\\/ \RN^\ 



Tiicaii Navigational 
Sit V\/ VRN-HS 



LF/ADF 



taca: 



Provides visual indication of relative bearing to 
LF transmitter signal source for navigation and 
homing. 

Provides bearing and distance^ormation with 
respect to geographical location of TACAN 
ground beacon. Also air-to-air ranging between 
helicopters and beacon identity information. 



V Figure 6-5. - Connnunication and Navigation Systems. 
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SYSTEM 

NOMENCLATURE AND SYSTEM COMMON 
DESIGNATION NOMENCLATURE 



PURPOSE OF SYSTEM 



Naxigation Set 
■aN/ARN-I23(V) 



VHF/NAV-VOR 



Glide-slope 



Prpvides course deviation with respect to 
localizer beam. Also provides course deviation 
and ambiguity information to VOR station. 

Provides course deviation with respecWglide- 
stope beam. 



Marker beacon 



Radar Altimeter 
Set AN/APN^Tl 



Radar Navigation 
Set AN/APN.175(V).l 



Radar Set 
AN7APN.195 



Altimeter 



DOPP/NAV 



Search radar 



Indicates that helicopter has passed over airway 
fan markers, station loc-ation Z markers, or ap- 
proach markers of instnmient landing system. 



Provides visiml \ndication of terrain cleamnce 
from 0 to 5,000 feet. 

Provides visual indication of tme ground speed, 
drift speed, and vertic*dl velocity. 

Provides- accurate and continuous picture of 
weather conditions (weather map) in general 
sky area ahead of, helicopter. Also used for nav- 
igation and search aid. 



Loran C Navigator 



LORAN C 



Provides continuous navigation infonnation 
and steering in LORAN C coverage areas. 



Loran- A Navigation 
SWem.\N/APN-180 



Loran 



Provides Loran chart navigation data to 
COMPUTER/ NAV system or Loran lines of 
position fix when used independently. 



Navigation Computer 
Set AN/AYN-2 



FLIGHT/ NAV 



Provicles an easily interpreted pictorial display 
of helicopter navigation situation and automati- 
cally coniputes required action necessary to 
obtain desired radio track or heading. 



Radio SQt 
RT-9600 



VHF-FM/COMM , 



Provides medium range voice transmission and 
reception from helicopter-to-hejicopter or heli- 
copter-to-ground. • / 



Figure 6-5. - (Continued). 
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T\TE 



DESfCN ATIQNL FyNCTlON 



RANGE LOCATION OF CONTROL 



Intercomniuni- A N / A IC- 18 
cation Sv>tein 



Interphone and ra- Internal 
dio coninmnication 



At the following sta- 
tions: pilot, copilot, 
avionicsnian; jiunp^ 
seat, hoist operator 
and aft cabin statiofi 



I HF/C()MM AN7ARC-51A 



VHF'COMM A\/ARC.84 * 



HF COMM 



AN/ARC-94 



Two-way voipe 
comnun'iication- 



Two-way voice 
communication 

Two-way voice 
connnunication 



Line of Cockpit console 
sight 



Line of Cockpit console 
sight 



Long Copilot console, 

range avionicsnian \, console 



IFF Trans- AN/APX-72 Identification Line of Cockpit console 

|>onder ^ alcimuth, and range sight 



I HFA HF/ 
ADF 



DF.3()1 



Automatic direc- . Line of 
tion finding sight 



Cockpit console 



VHF/FM 



RT-960() 



VHF/FM transceiver Line of 
in 150.000 to sight 
173.9<)5MHz ' 
frequency range 



Cockpit console 



VHF/NAV 



AN/ARN.12.3 



ILS. VOR, Glide Line of 
Slope and Marker sight 
Beacon receiver 



Cockpit console 



TACAN 



LF ADF 



AN/ARN-118 
AN/ARN-89A 



Tactical air 
navigation 

Automatic direc- 
tion finding 



Line of Cockpit console 
sight 



Long 
range 



Cockpit console 



Figure 6-6. - Electronic equipment (HH-3F). 
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TYPE . 

Railur 
Altimeter 

Radar 



Doppler 



DFSirAATIQN FnxrTiON RANCE. 

A N / AP\- 17 1 ( V) Vleasure alxsoliite o,0()0 feet 
altitude 

AN / A PN- 195 Weather search and 60 miles 
navigation 

AN/APN-175(V) Doppler sensor N/A 
-I 



i nr vTlON OF CONTROL- 
Instnmient panel 

Instnmient panel 

Cockpit console 



LORAN A 



LORAN C 
Navigator 



Fli^ht 
Director 



AN/APN-18() 



Long range 
navigation 



AN/ARN-l3.3iV) Loran C Naviga- 
tion computer 



AN/AYN-2 



Present visual 
readout of navi- 
gation radio aid 
receivers 



Long 
range 

N/A 



N/A 



Avionicsman station 
Cockpit console 
Instrument panel 



Figure 6-a ^ Electronic equipment (HH-3F) (Continued). 



iN TFRrOMMUNlCATlON SYSTEM (ICS) 
ASl/Ai6i^' 



llie A N / AlC- 18 intercommunication system 
JCS) provides conununication betv^een the various 
crewmeml>ers. Tlie ICS also links the audio channels 
of I he conununication and associated electronic - 
e(|uipment to provide simplified control and simulta- 
neous oijeration. The system is controlled through 
identical ICS control aiid monitor panels provided 
for the pilot, copilot, and avionicsman (figures 6-7 
and 6-9>. In addition, the copilot has a remote ICS 
switch. The hoiKt station is equipped with a monitor 
piinel. ICS station, and a hot mike switch (figure 6- 
11 ^ The cabin aircrewman*s station (jump seat) is 
equipped with an ICS station and a monitor panel ^ 
.fig\ire 6-8)..Tlie aft cabin station is equipped with 
an K:S station and a hot mike switch ffigure 6-8). ^ 

Tlie ICS circnits for the pilot, copilot, uyionics- 
inan. and cTewiuun are powered by the toC'Brimary 
Ihin. Tlie forward and aft exterior ICj ricepbcles 
are on the crewman^ ICS circuit^ijjire £-10). 
VVIien the aft extenial ICS receptaol^ in ii«e. the 

f- 6-1 
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aft cabin ICS station fs inoperative. The pilot's and 
avionic-sman's ICS circuits are protected by circuit 
breakers on the pilot s circuit breaker panel. The cir- 
cuit breakers are marked PILOT and NAV under 
the general headings DC, PW, and ICS. The copi- 
lot s and crewman's ICS circuits are protected by 
circuit breakers on the copilot s circuit breaker 
panel The circuit breakers are marked CO-PLT and 
CREW imder the general headings DC, PRI, and 
ICS. 



• ' .NOTE ~ 

If any of the ICS circuit breakers pop. complete 
communication capability (ICS. CALL, RADIOS, 
and HOT MIKE) is lost to the respective position. 

ICS CONTWJL 

The |CS*\ontrol. marked INTER, is a panel 
mounted ajisilnbly on the pilot s, copilot's and avion- 
icsman's console.' All switches and control are front 
mcMmted except the external talk switch. Seven sepa- 
rate combination monitor selector-volume controls 
enable monitoring and individual listening level ad- 
justment of the seven audio lines. T^e associated 



I 



V 




^ Figure 6-7. - ICS system avionicsman AN/ AIC-18>, 

monitor switches are pulled out to monitor the de- 
sired audio liiiies. The level of the individual audio 
line is adjusted by rotating t\\e associated monitor 
volume control. The six-itionltor selector/ vohune 
controls used are marked: INT, UHF, VHP. HOT 
MIC LISTEN, HF. and FM. A HOT MIC TALK 
switch is also on this panel. A rotary selector switch 
enables transmission and reception on ICS or se- 
lected radio communications systems. The switch is 
marked INT. UHF, VHF. HF. and FM. The external 
talk switches control operation of the selected trans- 
mitter.. The ICS control panel also contains a VOL 
ct)ntrol to adjust the signal level to the associated 
headphones, a HOT MIC TALK on-off switch, and 
a CALL button for emergency call operation. . • 

ERIC 



The ICS controls provide ifour modes of micro- 
phone operation: one button, two button. HOT 
MIC. and CALL. The avionicsman has one-button 
operation, which provides a capability to talk on the 
interphone line oH& radio transmitter. selected by 
the rotary selector switch. Two-button operation is a 
mode whereby the pilot and copitdt may talk on the 
interphone line or a selected radio transmitter with- 
out the need for operating the selector switch ohjthe 
ICS control panel. The capability is provided by 
rocker switches on the pilot's and copilot's cyclit 
pitch stick. In addition, the copilot may talk on in* 
terphone or a selected radio by using the copilot's 
remote ICS switch. HOT MIC operation provides 
hand-free intercommunication. Call operation pro- 
vides exalted intercommunication fpr high-priority 
or emergency messages. The call signal is heard at 
least six decibels louder than any other signal 
present. 

ICS STATION 

The ICS station is a bulkhead-mounted as.sembly 
with two controls mounted on the front panel. The 
VOLUME control adjusts the signal level to the 
'headphones. The CALL button, which has a cap 
guard and chain, provides for emergency call opera- 
tion on the interphpne line.' A plug cojuicctor and a.v 
sociated cable is u.sed to connect the headset-micro- 
phone to the ICS station. The plug connector is a 
telephone jack with a push-to-talk switch and clip. 
(See fig\ires 6-14 and 6-15.) » 

ICS MONITOR CONTROL 

The monitor panel, marked. RAD, is a panel 
mounted assembly with eight combination monitor 
selector/ volume controls. At the pilot's, copilot's aud 
avionicsman s consoles, onlv four ace used, and thev 
are marked aDF. TAG, VHF NAV. and MKR BCN. 
These monitor switch-volume controls |>ermit moni- 
toring of navigational systems which have output 
signals ill the audio range. Tlie hoist o|>erator\ and 
cabin aircrewman's stations are C(jnip|>ed with a 
monitor panel, market! RAD and HOSIT OPER.V ' 
TOR. and seven of the eight monitor selector/ 
volume controls are used. Thev are marked INT, 
UHF, HF. HOT MIC LISTEN, VHF. FM. and 
ADF. These controls j^ennit monitoring and individ- 
ual listening level adjustment. 

HOT MIKE SM^CH 

Tlie hoisy operator and uft cabin stations are 
equipijed y/ith a two-position HOT MIKE. switch 
with the n/arked positions ON and OFF. Tliis switch 
pennits hands-free int^rconunnnication. (See figure 
6-11.) 
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Figure 6-8. - INTERCOM system components - location diagram. 
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(CSHOCKCH SWITCH, PILOT'S AND COPILOT'S 
DETAIL C 



MTHACr 

KEMOTC ICS 

MAOIO 



ICS SWITCH ^ANEL, KEMOTE, COPILOT'S 
DETAIL D 
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- SEE DETAIL A AND B 
-SEE DETAIL C ^ 



Figure 6-9. - ICS system pilot and copilot AN/ AlC- 18. 
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AFT £XTERNAU ICS 

RECEPTAaes 



HOT MIKE 
ON 




tCS STATION 



1^ ^ 



^ ^ ^ ^1 



I ^ ^ ^ r\ 



ICS UONiTO* CONTROL 



AT HOiST O^KRATOR'S RaOiO STATiON 



HOIST OPERATOR'S 
RAOlO'STATiON 




S 1121 (C3) 



Figure 6-10. - ICS External stations 
AN/AlC-18. 



COMPONENT 

Intercommunication Set 
Controls 

Intercommunication Station 
Panels 



Monitor Panels 



Figure 6-11. - ICS system hoist operator 
AN/AIC-18. 



FUNCTION 



\ 



Provides selection of c*ommiuucatioas reception-transmission and in- 
tercommiuuc4tiQn c*ontrol to pilot, c*opilot, and avionicsman stations. 

Provides inter<5ommunications for hoist operator.' cabin aircrew- 
man, and aft cabin stations. Cabin aircrewman and aft cabin 
stations are electrically connected to fore-and-aft external ICS 
receptacles. 

Provides additional monitoring circuits for pilot, copilot, avionics- 
man, cabin aircrewman, and hoist operator stations. 



Figure 6-12A. / Intercom Equipment Components - Leading Particulars. 
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COMPONENT 
INTERCOM Junction Box 

ICS-RADIO Switches 



FUNCTION 



Provides load for aiid cKstnlnites intercommunication, communi- 
cation, and navigation audio input and output signals.' 



Allows pilot and copilot to key INTERCOM system or selected 
communication system. Provides ground path when pressed to 
ICS or RADIO. 



Microphone Switch 
Cord Assembly 



Allows avio.nicsman to key selected INTERCOM or communica- 
tion systems. Allows crewman to key INTERCOM system. 



Headset Microphone 

Copilot REMOTE ICS-RADIO 

Switch 



Provides means of communication. When positioned to ICS, al- 
lows copilot hands-off INTERCOM Icey operation. Spring-loaded 
RADIO position returns to OFF when released. 



External fore-and-aft 
ICS receptacles 



Provides electrical connection to cabin aircrewman and aft cabin 
stations for outside heUcopter communications. 



Hot Mike Switches 



Junction Sox 



Allows hoist operator and aft cabin stations to transmit on hot 
mike. 



Providekelectrical connection for crewii^an's microphone switch 
cord(assenqbly. 



Figure 6-12B. • Associated Equipment Components. 



STATION 

Pilot 
Copilot 
Aviohicsnian 
Hoist 
Operator 
Aft Cabin 
Cabin Air 
Crewman 



NORMAL CALL HOT MIKE COMM/NAV 
INTERCOM INTERCOM INTERCOM RECEPTION 



X 
X 
X 
X 

X 
X 



X 
X 
X 
X 

X 
X 



X 
X 
X 
X 



X 
X 
X 
X 



COMM 
TRANSMISSION 

X 
X 
X 



Figure 6-13. - Station Modes of Operation. 
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HOT mm 

ON 




JACK 



CALL 



voLUMe 

o 



ta STATION 



AT A^T CASM «AOiO STATION 




JACK 



CALL 
VOLUMC 

O 



<CS STATION f 



At JUUP SCAT «AOK) STATION 





A^T CAS>N 
IIAOtO STATION 




JUl#SeAT 
«AOIO STATION 



Figure 6-14. - ICS system aft cabin 
station AN/AIC-18. 



UHF/COMM RADIO SET AN/ARC51A 



The UHF/COMM system AN/ARC-51A is com- 
posed of a receiver-transmitter and a control panel. 
The set provides two-way voice communication be- 
tween land-based, seaborne, or airborne stations. 
This can be accomplsihed dn any one of 20 preset 
frequencies, or by manually selecting any one of 
3,300 channels spaced at 50 KHz intervals within 
the equipment's freauency range of 225.0 through 
399-95 MHz. The radio set includes a guard receiver 
which permits continuous monitoring of the guard 
frequency at the same time the mainr transmitter 



Figure 6-15. - ICS system jump seat AN/ AlC-18 
(Radio monitor panel not shown) 



receiver is tuned to a tactical frequency. In additid 
the radio set provides automatic direction finding 
(ADF) in conjunction with the direction finding 
group DF-301. Magnetic bearine will be displayed 
by the NO. 1 pointer on both RMI*s, 

The UHF/COMM system is equipped with two 
antennas. The antenna normally used is located 
above the cockpit, and the alternate antenna is lo* 
cated aft on the bottom of the pylon. The alternate 
antenna is used to eliminate UHF transmission and 
reception dead spots. The An/ARC-51A UHF radio 
set is powered from the No. 2 AC primary bus and 
the DC primary bus. The circuits are protected bv 
circuit breakers on the pilot's circuit breaker panel 
The AC circuit breaker is marked UHF under the 
general heading NO. 2 AC PRI. The DC circuit 
breaker is marked UHF under the general headings 
DC and PRI. ^ 
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UHF/COMM CONTROL PANEL 

The operating controls on the AN/ARC-51A 
radio control panel (figure 6-16) are the function se- 
lector, the mode selector/ the preset channel control, 
the preset channel indicator, the freque^ncy selec- 
tors, the frequency display window, the voliune con- 
trol, and the squelch disable switch. 



Mooe setecTOfi 




sQoiSAtte 

OFF ^5 ON 



(225.001 




Figure 6-16. - UHF/COMM radio AN/ ARC-31A, 



Function Selector 

The function selector has four positions: OFF,' 
T/R, T/R + G, and ADF. In the OFF position,- all 
power is removed from the equipment. The T/R 
position energizes the receiver-transmitter, and the 
T/R+G energizes the receiver-transmitter and 
guard receiver. In the ADF position, the DF-301 is 
energized to provide automatic direction finding 
operation. 

Mode Selector 

The mode selector has three positions: PRESET 
CHAN, MAN, and GD XMIT. The PRESET CHAN 
position permits selection of one of 20 preset chan- 
nels by means of a preset channel control. In the 
MAN positions, 3,500 frequency channels may be 
'selected by use of the manual frequency selectors. 
The Gb XMiT position selects the preset guard fre- 
quency for the transmitter and receiver, with the 
iiinction selector set at T/R* Setting the function se- 
lector to T/R -f G, with the mode selector set at GD 
XMIT, tiuns the guard receiver on and places the 
transmitter, guard receiver, and main rec*eiver on the 
guard frequency. 

Preset Channel Control 

The preset channel control selects any one of the 
20 preset channels. The preset channel indicator dis- 
plays the preset channel. 



Frequency Selectors 

Frequency selectors provide manual frequency 
selection when the mode selector is set at MAN. 

VOL control 

The Vol control adjusts the audio level of the re- 
ceiver 

SQ Dtsabte Switch 

The SQ DISABLE switch has two positions, Li the 
ON position, the receiver squelch is disabled. In the 
OFF position, the receiver squelch circuit is uniiffected. 

Antenna Selector Switch 

The antenna selector switch, marked FOR- 
WARD and AFT, is on the UHF ANTENNA switch 
panel (figure 6-17) located on the center console. ^ 



SmO»T 0 



UHF 



J LONG I *FT 



Figure 6-17. - UHF switch pane*. 

UHF/COMM OPERATION 
- To Turn Set On: 

1. Function Switch (UHF/COMM Control 
Panel) - AS REQUIRED. 

2. Antenna Switch (UHF ANTENNA Switch 
Panel) - AS REQUIRED. (See figure 
6-17.) 

.3. ICS Monitor Selector/ Volume Control - 
. UHF. 

4. ICS Transmit Selector Switch ; UHF. 

5. Squelch Disable Switch - OFF. 

6. Volume Control Knob (UHF/COMM Con- 
trol Panel) - AS REQUIRED. 

7. 'Mode Selector (UHF/COMM Control 
Panel) - AS REQUIRED. 

8. Preset Channel Control (UHF/COMM 
Control Panel - AS REQUIRED. 

9. To Transmit - DEPRESS THE MICRO- 
PHONE TRIGGER SWITCH ON THE 
CYCLIC STICK GRIP TO THE RADIO 
POSITION, AND SPEAK INTO THE 
MICROPHONE. 

To Secure Set 

I. Function Switch (UHF/COMM Control 
.Panel) - OFF. 
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SlELF'QUIZ #6 



PLEASE NOTE: Many students study ONLY the self-quizzes and pamphlet review quiz, thinking that this 
will be enough to pass the End-of-Course Test. THIS IS NOT TRUE. The End-of-Course Test is based on the 
stated course objectives. To pass the EOCT, you must study all the coi^e material. 



L The HH-3F has a TOTAL of ICS 

stations. • 

A. two 

B. four ' 

C. six 

D. eight 

2. Two-button operation fe a mode of micro- 
phone opeVation provided by the ICS controls, By 
selecting this mode, the pilot has ^ 

A. the capability to talk on the interphone line 
as selected by the rotary selector switch 

B. the capability to talk on the interphone line 
without operating the selector switch on 
the ICS control panel ^ 

C. free-hand intercommunications 

D. exalted intercommimication for high-prior- 
ity messages 

3. Which stations are equipped with a "Hot- 
Mike" two-position toggle switch? 

1. Pilot 

2. Copilot ^ 

3. Avionicsman ^ 

4. Hoist operator 

5. \iX cabin 

A. 1 and.3 only 

B. 4 and 5 only 

. C. 1,2, and 4 only 
D. I. 2, 4, and 5 



4, The antenna normally used for the UHF/ 
COMM system is located . 



A. above the cockpit 

B. on the right side of the fuselage 

C. aft on top of the pylon 

D. aft on the bottom of the pylon 

• 

5. The AN/ARN-51A UHF radio sot gets its 
power from * 

A. 28V DC and No. 2 AC radio bus 

B. 26V DC and Nd 1 AC radio bus 

C. No. 1 AC primary bus and DC prim^uy 

f bus 

D. . No. 2 AC primary bus and DC primary 

bus ^ 

6. The UHF antenna selector switch is located 
on the ^ 

A. instrument panel 

B. overhead switch panel 

C. center console 

D. radio control panel 
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. " ANSWERS TO SELF-QUIZ #6 

' — : — ~' ■ 

Following are the correct answers and references to the text pages which cover eph question and correct 
answerrTo be sure you understand the answers to those questions you missed, you should restudy the refer- 
enced portions of the text. , 

QUESTION ANSWER RfeF. 

1 ' C , 6-10 

2 B 6-12 

3 ' B • 6-12 

4 . A 6-19 

5 D ^ 6-17 

6 C 6-18 



/ 
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COMMUNICATION SYSTEMS (cont) 



Reading Assignment: ' ' - 

Pages 7-1 through 7-8 

OBJECTIVES / 

To suceesshilly coi^plete this assignment, you must stiidy the text and master the following objectives; 
Explain the operation and leading particulars of the following HH-3F system;?: 
1. RT-9600 VHF FM 

' 2. AN/.\RC-84VHF - , ' 

3. AN/ARC-94HF 

4 AN/APX-72IFF ' ' , . 



VHF FM/COMM RADIO SET RT-9600 



Tlie VHF-FM*COMM System RT-96(X) is com- 
l>osed of a receiver-transmitter and a c*ont>ol panel. 
Tlie set provides two-way voice communications be- 
tween land based, seaborne, or airborne stations. 
The communications may Ije on any one of 9600 
nmiutallv selected channels spaced at 2.5 kHz incre- 
ments in the 150.000 to 173.9975 MHz frequency 
Viuige. Tlie set includes a two channel guard receiver 
with a priority interrupt function. These guard chan- 
nels can l)e set to any frequency in the 150.000 to 
I7.3.W75 .VIHz range. The international VHF-FM 
guard frequency is 156.800 MHz. The RT-9600 is 
used in Conjunction with the DF-.301 Homer. It is 
jM^wered by the DC Primary Bus and is protected by 
u circuit breaker marked FM on the pilot's overhead 
circuit breaker panel under the general headings 
DC. PRI. and VHF. • " 



VHF-FM/COMM CONTROL P.ANEL 
(See figure 74.) 

Tlie Zm\ used with the RT.9600 has 11 preset 
and ^MHOO manual channels. The preset channels are 
programmed in the C-961 by the placement of dio- 
des in the printed circuit boards. The frequency in- 
hmuation is sent over 17 wires in binary fonu 
(BCD) BinttTv Coded Decimal to the RT-9600. 



The 1 1 preset channels in the C-981 can be opi- 
ated simplex or duplex, with or without tone sqttelcTi 
by the placement of diodes on the channel cards 
with no limitations on the transmit to receiver fre-^ 
quency spacing. 



VHFFM/COMM OPERATION ^ / 
To Turn Set ON 

1. Function selector switch (VHF-FM/ 
COMM control panel) - AS REQUIRED. 

S ' 

2. ^ ICS rlBi^eiver select switch - FM - ON. 

3. ICS transmit select switch -' FM; 

4. Frequency selector switches (VHF-FM/ 
COMM control panel) - AS REQUIRED 

5. HI LOW PVVR switch (VHF-FM /COMM 
control panel) - AS REQUIRED. 

6. VOL control knobs (VHF-FM /COMM 
control^panel - AS-DESIRED. 

' 7. Squelch control knobs (VHF-FM /COMM 
• control paneD -. ASl^EQUIRED 
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Figure 7-1. 



VHF/tOMM RADIO SET AN/ARC-84 



The VHF/COMM system AN/ARC-84 is com- 
posed of a receivi^r, a trai)smitter, and a control panel. 
The set provides two-way voico ct)mmunic*ation be- ^ 
t%veen land based, seaborne and airborne stations. The 
transmitter and receiver ^re designed to operate ^on 
crystal cohtrolled (Channels spaced 50 kHz apart. The 
range of the transmitter is llBuO through 135 95 MHz, 
and die range of the receiver is;i08.0 through 135.95 
MHz. In addition, the receiver is designed to operate 
in conjunction with the DF-301 direction finder to . 
allow VHF-ADF homing. Magnetic bearing wtil \^ 
dlsplai^ed by the No. 1 pointer of both RMTs. The 
VHF receiver and transmitter are powered by the DC 
primary bas. The receiver and transmitter are pro- 
tected by^ circuit breakers on the pilot's circuit breaker 
puiel. The circuit breakers are marked .RCVR and 
XMTR, respectivelv, imder the general headings DC, 
PRland VHF. ' ' . 



VHF/COMM CONTROL PANEL 
' The operating controls are provided by a Qontrol 
patiel (figure 7-3), marked COMM, located on the 
cockpit center console. The panel consists of two 
frequency selectors', the frequency display window, 
the bff-on/volume control, a, squelcn control, a 
momentary VHF- ADF homing select switch, a VOR 
momentary check switch, and a mode selector 
switch. 



Frequency Selectors 

, The frequency selectors iriechu^cally select and 
display frequencies spaced 50 kHz apart over the 
108.00 through 135.95 MHz range. ' 



. VOL OFF Switch v 
The VOL OFF switch provides power control to 
the radia set and adjusts the audio level of the re- 
ceiver. 




Figiire7-3. - VHF/COMM radio AN/ ARC-84. 



SQ Control ^ \ 

The SQ control eliminates receiver background 
noise. 

It 

ADF Switch V ' ' ' 

The momentary ADF homing select switch dis- 
plays magnetic bearing with the No. 1 pointer of 
each RMI, as long as the switch is held down. 

VOR Check Switch ' 
The VOR momentary check switch is inoperative 
on the yHF/COMM control panel. 

VHF/COMM OPERATION 
To Turn Set On: 

1. VOL OFF Switch (VHF/COMM Selector 
Panel) - ON. . . 

2. ICS Monitor Selector/ Volume Control - 
VHF. 

■ 3. ICS Transmit Select Switch - VHF. 

-4. Frequency Selectors, (VHF/COMM Con- 
trol Panel) - AS REQUIRED. 

.5. SQ Control (VHF/COMM Control 
Panel) - AS REQUIRED. 

6. To 'transmit - DEPRESS THE MICRO - 
PHONE TRIGGER SWITCH ON THE 
CYCLIC STICK GRIP TO THE RADIO 
. POSITION, ' AND SPEAK INTO THE 
MICROPHONE. 

7o Seciirc Set* 

1. VOL OFF Switch (VHF/COMM Control 
Panel) - OFF. - 



HF/.COMM RADIO SET AN/ARC-94 



The HF/COMM systein AN/ARC-94 con.sists of 
a receiver-tran.sniitter, two control panels, an 



antenna, a coupler and a coupler blower. The system 
piovides two-way voice commiuiication between 
land-based, seaborne and airborne stations. The op- 
erating frequency range is from 2.0 to 29.999 MHz^ 
divided into 28,0i()0 discrete channels in one KHz in- 
crements. The HF/COM\I system receives and 
transmits on either single sideband (USB or LSB) or 
amplitude modulated equivalent (AM). The receiver 
transmitter and the poupler blower are both pow- 
ered by the No. 2 AC primary bus. The radio set 
uses 4()0-Hz three-phase 115-volt AC, and the coup- 
ler blower .uses 400-Hz single-phase llS-yolt AC 
power. Each unit is protected by a circuit breaker on 
the pilot's circuit breaker panel. The circuit breaker 
is imder the general heading NQ. 2 AC PRI. The re- 
ceiver and transmitter "circiiit breaker is marked HF, 
and the coupler blower circuit breaker is marked HF 
COUPLER BLOW 0B. The control circuit illumi^ 
nates the avionicsman s HF (figure 7-7) control light 
and is powered by the DC primary bus. This circuit 
is protected by a circuit breaker on the pilot's circuit 
breaker panel. The circuit breaker is under the gen- 
eral headings DC PRI and is marked>HF. (See figure 
7-4.) • 



HF/COMM OPERATING CONTROLS 

The system is remotely controlled by either one 
of two control panels (figine'7-o) marked HF. One 
control paiiel is located on the copilot's console and 
the other on the avionicsman\s con.sole. In addition, 
tl^e copilot's console contains an HF/COMM switch 
panel (figure 7-6), with marked positions RADIO 
NAV and COPILOT. This switch permits the co- 
pilot tO; transfer control to or remove control from 
the avionicsman's control panel. The COPILOT 
po.sition give.s control of the .set to the copilot, and 
the RADIO NAV position gives control of the set to 
the avionicsman. An advisory light (figiue 7-7), 
marked HF CTR, is illuminated on the avionics- 
man's console »above the HF/COMM control panel 
when the avionicsman ha.s control. Both HF control 
panels contaii\ a mode .selector, four/frequency se-. 
lector knobs and as.sociated display window, and an 
RF .sensitivitv control. 



Mode Selector 

The mode selector has four maiked positions^ 
OFF, USB, LSB, and AM. The OFF position 
rehioves aircraft power from tljie set. The USB posi- 
tion .selects upper sideband operation, and the LSB 
position selects lower sideband operation. The AM 
position provides amplitude moduUtion operation of 
the radio. 
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Figure 7-4. -' HF/COMM system components - location diagram. . . 
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Figure 7-5. - HF/COMM radio AN/ARC-94. 
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Figure 7-6. - HF/€OMM switch panel. 
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Figure 7-7. - HF/COMM control advisory light. 



Frequency Control 
(See figure 7-5.) v 

Xhe control panels eaclvhave a frequency display 
window that reads in megahertz and four frequency' 
selector knobs to select operating frequencies. 

RF Sensitivity Control 

AN RF sensitivity control marked RF SENS 
adjusts the receiver sensitivity of the receiver-trans- 
mitter, o 

WARNINC> 

During grodfiaTjpotation of the AN/ARC-94, ensiue 
that perscmnel arechear of the antenn£i. Serious 
bums may r65ttk4rbM^ contact is made with the 
antenna during gromm operation. 



WARNING 

Do not transmit in ,3.0 and 3.6 MHz range during 
doppler or coupler Jiover operation. Transmission in 
this range will result in erratic aircraft attitude. 

HF/COMM RADIO SET AN/ARC-94 
OPERATION 

To Put The Equipment Into Operation: 

1. HF/COMM Control Selector Switch (HF/ 
COMM Switch Panel) - AS REQUIRED. 
(See figure 7-6.) 

2. Mode Selector (HF/COMM Control 
Panel) - AS REQUIRED. ^ 

3. ICS Monitpr Selector/ Volume Control - 
' HF. 

4. ICS Transmit Selector Switch - HF. 

5. Frequency Selector (HF/COMM Control 
Panel) - AS REQUIRED. 

■ ' NOTE ~ 

While set is channeling, no background noise will be 
heard in the headset. The channeling cycle is coni- 
plete when background noise is heard. 

. 6. Microphone Switch - DEPRESS . MO- 
MENTARILY. 



\ ^i^TE 

Wlien microphone switch is depressed, a. one kHz 
tone will be heard in the headset. Wlien the tone 
stops, antenna loading is complete and the set is 
ready for operation. " ^ 

7. To Transmit - DEPRESS MICRO- 
PHONE 

To Secure Equipment: 

1. Function Selector Switch (HF/COMM 
Control Panel) - OFF. 



AIMS/IFF TRANSPONDER AN/ APX-72 



The AN/APX-72 AIMS/IFF transponder is comr 
posed of a receiver-transmitter, a transponder set 
control, a transponder inflight test set, an altimeter 
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encoder, and an antenna. The' transponder provides 
IFF identihcation in response to coded interroga- 
tions from ground, seaborne, or airborne stations. In 
addition, the signals returned from the IFF trans- 
ponder can be used by the hiterrog*ating station to 
detennine range and azimuth information. The IFF 
trans^jonder is powered by the DC primary bus and 
the NO. 2 AC primary bus. These circuits are pro- 
tected by circuit breakers on the pilot s circuit 
breaker panel. There are two DC circuit breakeA, 
marked PWR and TEST under the general headings 
DC, PRI, and IFF. The AC circuit breaker is 
marked IFF under the general heading NO. 2 
ACPRL • ^ 

AIMS/IFF TRANSPONDER CONTROL PANEL 

The transponder^^ control panel (figure 7-8), 
marked IFF, is located on the cockpit console. The 
panel contains a maswr switch, mode enable toggle 
switches, code setting dials,- an identification posi^ 
tion iIDENT) toggle switch, mode 2 code setting 
dials, a RAD TEST-OUT-MON switch, and mode 4 
coultroR * 

Master Switch ' . 

. Tlie MASTER switch selects five Venditions of 
operation: OFF, STBY, LOW, NORM, and EMER. 
In OFF, power is not applied to the set components. 
In STBY (standby), power is applied to components, 
the transponder is warmed up ready to respond, but 
no signals will be transmitted. In LOW, receiver 



sensitivity is reduced by a preset amount such that 
only higher energy signals will trigger the tran.spon- 
der. In NORM, the transpopder will operate at nor- 
mal sensitivity and respond to interrogations in ac- 
cordance with settings of other controls. In EMER 
(emergency), emergency signal responses will be 
transmitted in modes 1, 2, or 3/ A regardless of the 
settings of the mode control toggle switches. A de- 
tent prevents ac»cident<d selection of the EMER posi- 
tion. To bypass the detent, raise the center cap on 
the svdtch. ^ 

Mode Enable Toggle SwitchesT 

Four toggle switches, marked M-1, M-2, M-/A, 
and M-C, have three marked positions OUT, ON, 
and TEST. The OUT (down) position prevents re- 
sponses in each mode. The ON (center) position per- 
mits responses in each mode. The TEST (up) posi- 
tion will ilhuninate the TEST light in the upper sec- 
tion of the control box if the transponder is replying. 



\ RDTE \ ~ 

ModQ C, when selected, operates in conjunction 
with the pilots AAU-21/ A or AAU-32/A pressure al- 
timeter-encoder to atutomatically provide encoded 
pressure altitude information from the helicopter to 
interrogating ground stations with Mode'C decoding 
capability. Mode C operates independently, of the 
other mode s selected. 



Mooe 4 SWITCH 



' MOOE J TEST 
TOGGLE SWITCH 



mO0€ J £naBL£ 

TOGae SWITCH 




CODE SET TING DIALS 



- MASTER SWITCH 



Figure 7-8. - AIMS/IFF Transponder AN/APX-72. 
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(:ode Setting Dials ^ 

Make desired' mode t settings on the two numeral 
wheels marked MODE L M0DE4 selects a desired 
code from 00 through 73. Make the desired mode 
3/ A settiiigs on the foiu; numefal wheels marked 
MODE 3/ A. MODE 3/A selects a desired code 
from 0000 through 7777. On the right side of each 
mmieral> in the windows along the lower edge of the 
control box, is a protmding blunted spike. Light fin- 
ger pressure on the 3pikes» either up or down, will 
rotate the numeral wheels. 

4 

Identification Position (IDENT) Toggle Switch 
.At the lower righf of the control unit is a three- 
pi3.sition toggle switch '^ith the marked positions 
IDENT, OUT, and MIC. To provide approximately 
20 seconds of IDENT signals on modes 1, 2, or 3/A, 
press this toggle switch momentarily upward to the 
IDENT position. A spring-load will return the 
switch to OUT or center position. To provide ap- 
proximately 20 seconds of IDENT signals on those 
modes each time the UHF radio is keyed,^ set the 
toggle" switch to MfC. 

Ntode 2 Code Setting Dials ^ ^ 

Mode 2 settings must be made on the transpon- 
der front panel, marked MODE 2. Four numeral 



Light finger 
ited spikes at 



windows display the selected codes, 
pressure either up or down on the blunted sptke.s^t 
the right of each numeral will rotate the numeral 
wheels. MODE 2 selects a desired code from 0000 
through 7777. 



NOTE 



The transponder is located in the electronics com- 
partment; therefore, MODE 2 setfings must be 
made before flight. 



RAD Test-Out-MON Switch 

This switch is on ^ the right center of the control 
unit. The RAD TEST position is used for mainte- 
nance test only. OFF disables the switch, and MON 
enables monitoring of the transponder replies to ex- 
ternal interrogations. The TEST light wiU tUuminate 
if the transponder is replying. 



Mode 4 Controls 

The mode 4 controls on the left §ide of the panel 
are inoperative in this installation. 
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SELF-QUIZ 

PLEASE NOTE: Many students study ONLY the self-quizzes and pamphlet review quiz, thinking that this 
will be enough to pass the End-of-Course Test. THIS IS NOT TRUE. The End-of-Course Test is based on the 
statetf course objectives. To pass the EOCT..you must study all the course material. 



1. The VHF-FM guard frequency is MHz. 

A. 156.800 . 

B. 156.900 
, C. 158.800 

D. 159.800 

2. The main receiver squelch lamp on the C-961 
illuminates when ■ ^ 



5. Which of the below is NOT a position on the 
HF/COMM mode selector? 



A. AM 

B. USB 

C. LSB 

D. ON 



if 



A. the RT-9600 is transmitting 

B. the receiver squelch circuit fails 

C. a sign^ is received in the main receiver 

D. it is not safe to transmit 

3, The frequency r^nge of the AN/ARC-84 
receiver is MHz. 

A. 108,0 - 135.95 

B. 108.0 - 139.55 , 

C. 118.0 - 135.95 

D. 118.0 - 139.95 

4. Which operative controls does the VHP/ 
COMM control panel contain? " / 

1. OFF-ON/vohime control 

2. Squelch control 

3. ftalf duplex switch . 

" 4. VOR momentary check switch. 

A. lau42only 

B. 3 and 4 only 

C. 2, 3, and 4 only 

D. 1,2, 3, and 4^ 



6. .After the frequency selector on the AN/ARC- 
94 control is shifted to a new frequency, the equip- 
ment is ready for two-way communic^ations when 



A. a frequency is selected 

B. the tone stops 

C. the channeling cycle is complete 

D. a background noise is heard 



-7. The AN/APX-7? IFF transponder is capable 
of transmitting emergency signal responses in which 
mode(s)? 



A. 1 only 

B. 2onlv 

C. 3/Aonly 

D. All of the above 
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ANSWERS TO SELF-QUIZ tt7 



Fulluwiii|{ are the correct answers and references to the text pages which cover each question and correct 
answer. To l>e sure you understand the answers to those qttestions ym missed, you should restudy the refer- 
enced portions of the text. 



QUESTION 



1 
2 

3 
4 
5 
6 



ANSWER 

A 
C 
A 
A 
D 
B 
D 



REF. 

7-1 
7-2 
7-2 
7-4 
7-4 
7-6 
7-7 
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NAVIGATION SYSTEMS 

Pages 8-1 through 8-9 

/ OBJECTIVES 

To juceesshdly complete this assignment, you must study the text and master the following bbjectives: 
. Explain the^operation and leading particulars of the following HH-3F systems: 

1. DF-301E Automatic Direction Finder ' 

2. AN/ ARN-12.3 OMNI, ILS, Marker Beacon receiver 

3. AN/ARN-118TACAN • 

4. AN/ARN.89ADF . ■ ■ - ^ . ^ 



imECTlON FINDER CROUP DF>301 
(UHF/VHF^ SYSTEM 



Tlie direction finder indicates the relative bearing 
nf. and homes pn, signals received by the UHF, 
VHP and VHF-FM Communications systems. The 
DF-301 Direction Finder receives RF signals 
thronyh its antenna and sends them to the associafed 
L HF. VHF, or VHF-FM system which in turn sends 
hack an audio signal to the DF-301. This audio is 
processed and changed into relative l)earing infor- 
mation and fe^ to indicators in the cdckpit. (See fig- 
ure 8-1.) Tlie relative i>earing iufonnation is read as 
a continuous magnetic l)earing by the No. I pointer 
of both pilot's RMI's. 

T 

Tl)e RF system is broadband from 100 to 400 
MHz. therefore freciuen^^ selectivity must be 
accomplished by the asswiated comnnmication 
receivers. 



The DF-301E is comprised of two sections 
Jioused in a single unit: a solid-state UHF/ VHF an- 
tenna, and switching control, filter/ detector, servo- 
motor control and power supplies. The 6ardiod pat- 
tern of the antemm is electronically rotated by a 5.68 ^ 
KHz signal which reverses direction of rotation 



every 20 cycles. The DF-301 E requires 27.5 VDC 
primary power and 26V AC 400 Hz indicator power. 



AMPLIFIER AM-3969/AR 

The radio frequency aniplifier AM-3969/AR is 
used in conjuction with the DF-301E to amplify sig- 
nals from a distant sourc^. It is controlled by a panel 
located in the center console. (Figure 6-2.) When the 
switch is in the long position, the amplifier is turned 
on. When the switch is in the short position the am- 
plifier is turned off. ^ , 



FfDTE 

DO NOT USE the amplifier when homing on a sig- 
nal source at close range, since the excessive RF 
strength may cause saturation of the system and loss 
of homing ability. Ensure that the switch is in the 
SHORT position. 



RMI SELECTOR 

An RMI selector switch is located on the instru- 
ment panel. (Figiu-e 8-2.) It is marked NO. 1 
LF/ADF and UHF/ UHF DF. Ensure that this 
switch is in the UHF/ VHF DF position when hom- 
ing. TTiis connects the NO. I needle on the RMI to 
the DF-301E. 



10% 



I ANTENNA j 



unf/vhf 
pheamplifieu 



UHF/VHF 



UHF/VHF 



L 



MASTCn 
CLOCK 
45SKKZ 



ANTENNA 
SCOMENT 
SWITCH 



TOmXiE 
XMTII 



AC 
MOTOn 
dENEIIATOII 



ftESOCVEH 



TO lEAfllNO 
iNDlCATOn 



ANTENNA 
ROTATION 
CONTROL 



MOTOR 
CONTROL 



EQUIPME NT NOT PART O F DP>30 tE 
COMMUNICATION ANTENNA 



^ COMMUNIS 

I COAXIAL 
SWITCH 



O 



AIRRORNE 

RECEIVER 



~1 



UMF/VMF 



UHF 
OR 
VHF 



SINE /COSINE 
DETECTORS 



AUOlO 
AMPLIFIER 




AUOtO RETURN 



Figure 8-1. - ADF Functional Block Diagram. 



DIRECTION FINDER OPERATION 

To'Tum Set On Using UHF/COMM System: 
* 1. Function Switch (UHF/COMM Control 
Panel) - ADF. . 

2. ICS Monitor Selector/ Volume Control • 
UHF. 

3. BM\ Pointer Selector (Instrument Panel) • 
UHF/VHF DF. 

4. Mode Selector (UHF/COMM Control 
Panel) - AS REQUIRED. 

5. Frequency Selector (UHF/COMM Contro* 
Panel) ■ AS REQUIRED. 

6. Volume- Knob (UHF/COMM Control 
Panel) - AS REQUIRED. 

7. RF Amplifier Switch (VHF/ UHF Switch 
Panel) - AS REQUIRED. 

To Secure UHF/COMM Homing Feature: 
I. Function Switch (UHF/COMM Control 
Panel) • AS REQUIRED. 



2. RMI Pointer Selector (lastn^nent Panel) 
LF/ADF. V 



To Turn Set On Using VHF/CpMM Systemi 

1. ICS monitor Sejector/ Volume Control - 
VHF 

2. ^MI Pointer Selector (Instrument Panel) - 
UHF/VHF DF. 

•4 

3. VOL OFF Switch "(VHF/COMM Control 
Panel) - ON. 

4. Frequency Selectors (VHF/COMM Con- 
trol Panel) • AS REQUIRED. 

5. Squelch Control (VHF/COMM Control 
Panel) • AS REQUIRED. 

6. RF Amplifier Switch (VHF/ UHF Switch 
Panel) • AS REQUIRED. 

7. Momentary ADF Switch (VHF/COMM 
Control Panel) • DEPRESS. 
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, Figure 8-2. - Na;i7 aid aiixiliaiy controls for VOR, ILS, TAG AN and ADR , 



To Secure VHF/COMM Homing Feature: 
1. Momentary ADF Switch (VHF/COMM 
Control Panel) - RELEASE. 

To Turn Set On Using VHF/COMM System: 

1. ICS Monitor Selector/ Volume Control - 
' FM. 

2. RMI Pointer Selector (Instrument Panel) - 
UHF/VHF DF. 

3. Frequency Selector Switches (VHF-FM 
Control Panel) - AS REQUIRED. 

4. Volume Control (VHF-FM Control 
• Panel) - AS REQUIRED. 

5; Squelch Control (VHF-FM Control 
Panel) - AS REQUIRED. 



6. RF Amplifier Switch (VHF/UHF Switch 
. Panel) - AS REQUIRED. 

7. Ftuiction Selector Switch (VHF-FM Con- 
trol Panel - ADF. 

To Secure VHF-FM/COMM Homing Featurei 

1. Function Selector Switch (VHF-FM Con- 
trol Panel) - AS REQUIRED. 

2. RMI Pointer Selector (Instrument Panel) - 
LF/ADF. 



VHF/NAV RADIO SET AN/ARN 123 

The AN/ARN-123 receiver is a remotely located, 
integrated navigation package which contains a 200 
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channel VOR/LOC receiver, a, 40 channel glide 
slope receiver, and a marker beacon receiver. The 
three receivers perform the intended mission of the 
nnit without depending on each other. 

Visual presentation of the localizer course, VOR 
(manual) course, and the glide slope is made on both 
the pilot's and copilot's attitude indicator and course 
indicators on the AN/AYN-2 flight director. Ambi- 
guity in omni bearing information of a VOR (man- 
ual) course is resolv^ by the to/ from arrow. Visual 
presentation- of heading-sensitive (automatic) VOR 
bearing is made with the No. 2 pointer of the RMFs.^ 

VHF OMNIRANGE (VOR)/LOCALIZER (LOG) 
RECEIVER SEp-ION . 

Tlie VOR/LOC receiver section receivei^ and 
prcK-esses VOR and localizer signals over a fre- 
cjuency range of 108.00 to 1 17.95 MHz,' with a chan- 
nel spacing of 50 KHz. Of the 200 channels availa- 
ble, 160 are for VOR operation and 40 are for LOG 
(iperation. 



~ ^ NOTE 

Reverse sensing will \ye displayed on the OMNI 
Course Indicator and Flight Directors when in- 
bound^ ^ 




Figure 8-3. - AN/ARN-123 NAV Radio Control 

Panel. 



VHF NAV RADIO OPERATION 
To Turn The Set ON^ 

1. Radio master - ON. 

2. NAV VOL-OFF control - ON, VOLUME 
AS DESIRED. 

^ 3. MB VOL-OFF control - ON, VOLUME 
AS DESIRED. / 

4. MB Sensitivity - HI. 

5. Frequency selector knobs - AS DESIRED. 

To Turn Set Off; 

1. NAV VOL-OFF control - OFF. 



GLIDE SLOPE (GS) RECEIVER SECTION 

Theses receiver section processes glide slope sig- 
nals over a frequency range of 329.15 to 335.00 
MHz with a channel spacing of 150 KHz. Whenever 
one of the 40 localizer frequencies is scl^'ted the ap- 
propriate GS frequency is timed on the CS receiver.' 
Glide slope information is fed to the OMNI Course 
Indicator and the Flight Directors. 

MARKER BEACON (MB) RECEIVER SECTION 
Tlie MB receiver section processes 75 MHz sig- 
nals and converts them into an output that drives 
the marker beacon lights on the OMNI and'TACAN 
Course Indicators and provides audio signals to the 
pilot s and copilot s ICS Control Panel, NAV switch. 

VHF NAV RADIO CONTROL PANEL 

, The VHF NAV Radio control panel (figure 8-3) 
on the upper radio console (figure 8-4), contains a 
NAV V()L-()FF control, frequency indicator, fre- 
(jiieiicv selector knobs, MB VOL-OFF control, MB 
Sensitivity switch (HI/LO), and a VOR/MB test 
switch. 



ROTE 

The NAV VOL-OFF control is the master power 
switch for the entire radio. 

NOTE 

*If you lose AC power to the set, VOR course infor- 
mation will be lost. Localizer, glide 3lope, and 
marker beacon information will continue to be 
provided. 



VOR/MB CHECK 
• 1. Tune in a nearby VOR station. 

2. OMNI course selector - 315 RADIAL 

3. VOR/MB test switch - HOLD IN TEST 
POSITION. 

4. GDI needle - CENTERED PLUS OR 
MINUS 2 DOTS. 
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5. needle (VOR selected) - 315 RADIAL 
. PLUS OR MINUS 5. ' 

6. Both marker beacon lights^ ON'/ 

7. VOR/MB test switch - RELEASE. 

SYSTEM APPUCATION 
(SE^nCURE8*4.) 

The airborne receiver basically consists of several 
operational sections. The glideslope receiver section 
provides the up/down deviation and flag alarm 
information to drive the glideslope loads of the 
VOR/ILS indicator (GDI) and the flight giiidance 
systems. A VOR/LOC receiver sectioa provides the 
left/ right deviation, flag alarm and to/from informa- 
tion to drive the VOR/LOC loads of the VOR/ILS 
indicator (GDI) and the fli^t guidance systems. 

In addition, automate conversion of tjie VOR 
bearing provides relative bearing for driving the 
pointer of a Radio Magnetic Indicator (RMI). An 
audio output is also provided for voice and identifi- 
cation purposes. Finally, the marker receiver section , 
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J 400 HZ 
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R*2023 ARN-133(V) 

VOR/LOC/GS/MB 

RCCEIVCR 



provides a macker beacon output capable of driving 
a standard one-lamp system or, option^ly, a three- 
lamp system* An audio output is provided for identi- 
fication" purposes. Three separate antenna jacks 
(glideslope, vhf NAV, and markerfare provided to 
accept the rf inputs for each of the corresponding 
-receivers. * ^ 



TACAN RADIO SET AN/ ARN-1 18 (V) 



^TACTldAi AiR NAVtoAY16w 



The TA€AN navigation system, AN/ARN-ll8(V), 
is a polar coordinate navigation system that is used to 
determine the relative bearing and line of si^t dis- 
tance from the aircraft^to a selected TACAN station. 
The selected TACAN station can be grdiuid, ship- 
board, or airborne. The ground and shipboard 
TACAN stations are c*onsidered surface stations and 
supply both bearing and line of sfght distance to the 
helicopter. An airl^me station only supplies ^ne of 
sight distanc-e information, unless the aircraft is espe- 
cially equipped with a bearing transihitter. 



GSOevlATlON 
/ OS WARNING ' 
VOr^/LOC D6VIATI0N 
VOR/LOC WARNING 
VORTO/FROM 

OBSIN 
OBS OUT 



CDI« 

I0-1347C/ARN 

on / 

EQUIVALENT 



oas 



Rft/y X V2- OUTPUT 



RMI 

10-250 JD-096 
0« 

jSQUlVALENT 



MB LAM^ DRiVe 

VOR/Lt^C AUDIO 
MB AUDIO 



MARKER LAM^ 



AUDIO ' 
DISTRIBUTION 
SYSTEM 



Figure 8-4. - System Applications 



ERIC 



8-5 

120 



TACAN iuvvij4utjon set AN/ARN-118(V) is not 
capable of transmitting t^earing information but ^ 
does supply line of sight distance information when 
intern)iraled. The maximum range of station recep- 
tion is yovemed by lincf of sight considerations. The 
nuuinnini operating range of the set is 390 nalitical 
miles when the selected .^tation is u surface station, 
^ and ^00 nautical miles when A/ A operation is select- 
ed: Tlie distance* display on the course indicator is, 
only c*apable of displaying a range up to 299 nautical 
' miles. The TAG AN. navigation set ha«i provisions for 
126 X channels and 126 Y channels, Tlie X channels 
iwt those presently in use by surface stations. The Y 
channels differ from the X channels in frequency as- 
sit^nment and pulse spacing. 

The Y chuiuiels were developed to alleviate conges-- 
tiou of the X channels. I)ut have'^not been imple- 
mented in ground stations. They ar^, however, avail- 
able for use in the A/A modes. Use of the Y channels 
in the A/ A mode is encouraged to eliminate possible 
interference with ground stations. 
/ 

Visual preseivtation of the TAC.AN course is 
made on the pilot's and copilot s%.'Ourse indicator of 
the \\/ \YN-2 flight director anU the RMPs. Ambi- 
guity In TAC.-W bearing infonnation of a TAC.A.N 
/manual sat) course is resolved by the^ to/from 
arrow. Visual presentation of (automatic) T.\C.\N 
bearing is' presented with the .No. 2 pointer of lM)th • 
R.MIs. Tlie distance ton TACj>N or yORTAC sta- 
tion or i^C(M)|)erating aircraft is displayed: in the dis- 
tance display window ()f the course indicator. The 
distance i^ read in nautical miles. 

Tlie TAC;A\ Ls |)owereil by the DC prijnary 1)Us. 
the No. I A(- primary bus. and 26 volts AC fmn'i the 
nulin autotninsfonuer. Tlie T.\C.\N is pn)tected by - 
/ two cia-uit bueiikers on the ctipilot'v ciaiiit breaker 
|>iMiel. Tlie T \^.\N's DC- primaiy ciaiiit is pn>tected 
b\ a circuit bieiiker marked TVCAN. tinder the genenil 
hmliiig DC PRI. Tlie T.\CAN\ No. 1 AC priniaiy cir- 
cuit is pnitected by a circuit l)reaker marked T.\C.\N« 
()(.'. under tlie general heading NO. 1 .\C PRI. 

T.\CAN OPERATING CONTROLS 

(.'outrots U)v the T.XC.yN vvsteiii are liK-atecl on the 
h ttJAN tiintifil i)aiiel on the center console (figtire H- 
5*. Tliese controls include a function selector switch, 
tens channel selector switch, units channel selector 
switch. X/Y channel selector, volume contml knob. 
, and self-iest l)utto'ii. Tlie coiitnil \\k\\\e\ also contains a 
test inilicator light and a cliaiinel digital display. * 

O 8. 
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^ Function Selector Switch 
,A five-position (OFF, REC, T/R, A/A REC, A/A 
T/R) function sefector switch selects the mode of 
operation. OFF removes povyer from the .s^t. The 
REC positiou allows on|y l>earing infonnation to be 
recjeived from a surface station. The.T/R position al- 
low^ both bearing infonnation and fiue of sight dis- 
. tance data to be received from a surface station. The 
A/ A REC 4)osition allows only bearing information 
to be received Erom a suitably equipped cooperating 
aircrafjt. ' ^ 

MOTE ' 

Th^.HH-'JE helicopter and othe^ Coast Guard air- 
craft tire not suitably equipped to transmit 4>earing 

. infonnation to other aircmft. This does not prevent 
reception of \)earing iiifonuatidn by the helicopter. 

" from a suitably equipped aircraft of ^noth^r service. 

In the A/ A T/R position both bearing and line of 
siglit distance infonnation are received from another 
aircraft. If the cooperati^ig aircraft is\ot equipped' 
to transmit bearing signkls; only the line of sight dis- 
tance will be received in this mode. 

;"T^ — N(5TE : ^ 

Operation in the aiNto-air nuxle re(|uires prear- 
« rangen^ent with a C(X)|>eratirg aircraft. TTie second 
aircraft must be equipped with an air-to-air T.\0?\N 
which is set to the air-to-air iiiocfe of operation and is 
set 6:3 channels away from the ch^uiiiel setting of the 
TACAiN in the first air&raft. One aircraft may reply 
to as ;iiaiiy as five others, but it w^ll oiil]^ display the ' 
* chstance to the nearest aircraft. 

i 

The T.AC.VN iiavigatil)n set requires a W)-secoiid 
vvaniiV^ip j)eriod regardless of the position selected 
]«y theitiuction selector switch. ' . 

Channel Selector Switches * o 

The tens channel selector and units channel se- 
lector are rotary switches that tune the TA(;.\N nav- 
"igatioii set to any ori26 T.\C.\N channels. The X/Y 
channel selector selects either the .\ set of 126 cliim- 
nels or tlie Y set of 126 channels. 

CAUTION 

■f , 
The units cluniiiel selector switch contains a built-in 

nieclianical stop to prevent rotation pitst the nine (9) 

position. Do not attempt to override this mechanical 

stop. Direction of switch' rotatiini must be reversed 

when the stop is reached. 
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Valume Control Kliob 

The voliune control knob, marked VOL^ varies 
the volume of the audio signals received from the se- 
lected surface station and heard through the helicop- 
ter interconunimication system when the appropri-^«. 
ate monitor button is pulled out. dBijl 

Self-Test Button 

The manual self-test button, marked TEST, 
provides a test of a complete TACAN system, except 
for the antennas, when pressed. 

Manual Self-Test of TAC^N System V; 

To initiate the self-test, select TACAN on the , 
VORTACAN selector switches, select tAC pn the 
RMI No. 2 pointer selector switches, select |a course 
of 180 dej^rees in the copilot's course display-win- 
dow, place the TAQAN fimction switch in the T/R 
position, and allow 90 seconds for warm-up. Depress 
the TEST button and observe that the test indicator 
li^ht illuminates for about one second, the ^'stance 
shutter and VOR-LOC flags come into vievC^/for ap- 
proximately seven sec*onds, and the No. 2 pointers of ^ 
the RMI's indicate 270 degrees. For the next fifteen 
seconds, the flags go out df view, the distance dis- 
plays indicate 000.0 (±0.5). tbe No. 2 pointers indi- 
cate 180 ( ±3) degrees, the course deviation bar cen- 
ters to NVithin 1/2 dot and the to/ from arrow indie* 
atcsTO, 

When the self-test is complete, all indicators re- 
turn to the indications displaved prior to the self^ 
test. \ failure is recorded if the test indicator Jif^t 
remains on during the test and/or the indicators are 
nut of limits. Tlie test can l>e performed again in the 
REC nuxle, and If Ujie indicator light does not come 
on. the malfunction is isolated to the transmitter sec- 
tion and the l>earing,infonnation is valid. 

Automatic Self Te$f :^f JACAN System 
An automatic sci^lf-test otcurs when the receiver . 
sii{Mal becomes unreliable or the signal is lost, to en^ 
snre that the TACAN system is operating properly. 
The results of the automatic self-test are the same as 
for the manual self-test except that ttje distance 
slnitttM^ and VOR-tQC flags remain in view 
throiiirhout the test. 

CAUTION '■ " 

Bcuriii^ {iiKl/()r distuiice indications mav •itill l>e pre- 
>ent when the TEST lump isi oiv Such indications 
cinild l>e eitl)er.|)artiuly luable or grossly inaccurate. 
Tliey should Iw cnws-checked, using every available 
uieuns. Be tprejiared for the possibility of TACAN 



equipment failure if the test indicator light illumi- 
nates. 

TACAN OPERATION 
To Turn Set Ons 

1. Function Selector Switch (TACAN control 
panel) - AS REQUIRED. 

2. ICS Mo^iitor Selector/ Volume Control - 
pull TAC. . 

3. VOR-TACAN Selector Switch (Instrument • 
Panel) - TACAN. 

4. RMI Ncv'^ Pointer Selector Switch (Instfu- 
ment Panel) - TAC. 

? 

5. Channel Selg£U>r Knob (TACAN Control. 
Panel) - AmQUIRED. 

6. Volume Control (TACAN ^ntrol Panel) - 
AS REQUIRED.' 

7. Attitude Indicator ModC^felector Knob (Bv 
, stnmient Panel) - AS REQUIRED. \ 

To Turn Set Off I 

1. Function Selector Switch (TACAN Control 
' Panel) - OFF. ^ 

LF AUTOMATIC BIRECT19^ p^ER SET 



Tlie LF/ ADF set A|SF/ ARN^9 (figure 8-5) provi- * 
des automatic lor manual compjp bearings with the/ 
No. 1 pointer of the RJMI on &iy radio signal be- 
tween 100 and 3kO0(r*^z. The timing range is con- 
tinuous between these frequenqle^: The LF-ADF. 
aLst) may function as a low-frfquei^ communica-i 
Hons receiver. * 

The LF/ ADF set is powereJ by th*e DC primacy 
bus and 26 volts AC from the radio autotransfomier. 
The IIf/ ADF set's DC primary circuit is protecte4 
by u' circuit breaker on the pilot's' circuit breaker 
panel niarlced LF ADF. 

LF/ ADF CONTROL PANEL 

The LF/AbF control panel cojiitains the OFF- 
C0MP-AM|-L00P switch. CW-VOICE-TEST 
•iwftch. dji^^and fiiie frequency coiitork, kilohertz 
indicator, huiing indicatpt, iHidio control, and 
LOOP *R control. ' 
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Figure 8-5. 




Figure 8-6. - LF/ADF radio AN/ ARN-89. 



OFF-COMPANT-LOOP Switch 

Th^ OFF-COMP-ANT-LOOP switch has four 
positions. In the OFF -position, power is removed 
from the set. The COMP position connects both the 
loop and sense antennas, and the LF/ADF functions 
as an ADF. In the ANT position, only the sense an- 
tenna is connected, and the LF/ADF functions as a 
standard low-frequency receiver. In the LOOP -posi- 
tion, only the loop antenna is connected, and the 
^ LF/ADF may be used for manual direction finding. 



CW-VOICE-TEST Switch 

The CW-VOICE-TEST switch is^a three-position 
toggle switch, spring loaded away from the TEST 
position. In the CW position, the receivef's beat fre- 
quency oscillator is activated to4dentify CW signals. 
In the VOICE position,' the receiver functions as^ 
nonnal AM receiver. In the TESTposition, the indi- 
cated bearing is automatically slewed to provide a 
check on ADF operation. • 

COARSE and F.INE Frequency Controls 
The COARSE tuning c6ntrol tunes the receiver 
in 100-kHz steps as indicated by the first two digits 
of the kilohertz indicator. The FINE turning control 
tunes the receiver through lO-kHz marked incre- 
ments '(continuous tuning) as indicated by the last 
twodigits of the kilohertz indicator. ) 

KILOHERTZ Indicator 

The kilohertz indicator indicates the operating 
frequency to which the receiver is tuned. 

TUNING Indicator 

The fmiing indicator indicates relative signal 
strength '-while the receiver is being tuned ,to a 
specific radio signal. 
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AUDIO Control 

The audio contrbl controls the RF gain" of the re^ 
ceiver while the, aDF is operating in the ANT or 
LOOP mode. When the ADF is operating in the 
COMP mode, the audio control controls the audio 
oirtputgain. 



LOOP L-R Control 

The loop L-R tontrol provides for manual posi- 
tioning of thelloop antenna when the ADF is oper- 
ating in the manual direction-finding mode. 



LF/ ADF OPERATING PROCEDURES 
Receiver Mode of Operation 

1. Select ADF on the ICS Monitor Selector/ 
Vohmie Control. 

' 2^ Set the CW^VOICE-TEST switch to the 
VOICE position. 

3. Set the OFF-COMP-ANT LOOP switch to 
the ANT position. 

4. .\djust the coarse and fine frequency con- 
trols to the desired frequency. 

5. Adjust the audio control to a comfortable 
listening level in the headset. 

. 6' Adjitst the fine frequency control to obtain 
^ 4uaximum (upward) indication on the 
timing indicatbr. 

Compass Mode of Operation 

1.. Perform the steps of operation for the AM 
receiver mode of operation. 

♦ 

2. Set the OFF-COMP-ANT-LOOP switch to 
the COMP position. 



NOTE 

The ^ 1 jieedle on the remote indicator should dis- 
play the relative bearing of the received ground sta- 
tion in relation to the aircraft. ' 



OPERATING LIMITATIONS AND 
PRECAUTIONS 

The LF/.ADF set is subject to the following oper- 
ating limitations, which are imposed by terrain, 
weather, and general operating conditions. 

• Night Effect 

' At night, radio waves reflected by the ionosphere re- 
turn to the earth at some poiiit 30 to 60 miles from the 
station. This ni^t effec-t may c-ause die pointer to flue- 
tuate. The effec-t is most prevalent during the period 
just before and after siuirise aifl siuiset. G^neraBy, the 
greater the distance from the station, the greater die ef- 
fect. The" effect can be minimized by aven^ig the 
fluctuations, by flying at a higher altitude, or by selec- 
ting a lower frequency station. Maximum ni^t effect 
will be preset with stations ^qierating in frequency 
ranges above 1,000 kHz. Freqiw^ies below 1,000'kHz 
are generaUy less subject to nig^t effect. 

Mountain Effect 

Bearings taken in the vicinity of moiuitainous ter- 
' rain may be erroneous, and the pointer may fluctuate 
due t6 magnetic deposits or radio wave reflectioji. 

Shoreline Effect 

.As radio waves pass from land to water, their di- 
rection of travel is changed. Becatl^ of shoreline ef- 
fect, a bearing taken on an inland station from an air- . 
craft over water is inacciuute if the bearing makes an 
angle of less than .30** with the shoreline. At greater 
angles, bending is negligible. When taking bearings 
over Vater, therefore; choose stations which are 
either right on the shore, or so located that bearings 
to them make angles greater than .30** with the 
shoreline. " * . 

General Operating Procedures 

Use the followiug general proc*edures when oper- 

. ating the LF-ADF set. Only headon bearings are en- 
tirely dependable. Keep the helicopter in a level atti- 
tude when taking side bearings; acciuate bearings 
cannot be taken with the aircraft in a steep bank, es- 
pecially when close to a station. For manual direc- 
tion finding/ place the OFF-COMP-ANT-LOOP 
switch in the LOOP position and slew the LOOP 
control for an aural null. When you are using the 

. aural null method for taking bearings, the 180^ 
ambiguity must be resolved. 
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PLEASE NOTE: Many students study ONLY the self-quizzes and pamphlet review quiz, thinking that tins - 
will I)e enon'gh to pass the End-of-Coursc Test THIS IS NOT TRUE. The End-of-Course Test is bf^sed on the 
stated course objectives. To pass the EOCT, you must study all the c^ourse material. 



1. When DF-Wl equipment is used, the rela- 
tive bearing to a signal soiuw is read as a continuous 
magnetic bearing by the . 

A. No. 2 pointer of the pilot s RMI 

B. No. 1 pointer of both pilots* RMIs 

C. No. 1 pointer of the copilot's RMI only 

D. No. 2 pointer of both pilots RMIs 

m 

2. When homing with the DF^-301 on *a very 
strong UHF signal, the DF range switch should be in 
the_ position. . ' 

A. FORWARD 

B. AFT 

C. LONG 

D. SHORT ' 



:J. The LOCALIZER receiver section of the , 

AN/ ARN423 uses of the 200 chaimels 

availal)le. 

A. 200 

B. 160 

C. 100 
b. 40 



4. The navaid selector switch with the marked 
positions VOR and TAG is located on the 

A. instciunent panel 

B. console control panel 

C. VHF/NAVct)ntrol panel > 

D. overhead radio control panel 

5. The glide slope receiver is a 
receiver. 

^ A. VHF 
B. UHF 
e. .\DF 
D. HF 
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6. The MARKER BEACON operates on a 
frequency of ^ 

A. 90Hz 

B. 50 KHz 
- C. 75 MHz " 

D. 90 MHz 

7. The TACAN distance display on the indica- 
tor goes up to nautical miles. 

A. 126 

B. 200 • 

C. 299 , 

. D . 390 i ' 

8. Operation of the air-to-air mode of TACAN 
requires that thd second aircraft have a channel 
differenc-e of channels. 

A. 60 

B. 61 

C. ft3 ' 

D. 65 

9. Your aircraft should have the Y channels of 
the AN/ARN-118 selected when , 

A. using A/A with an aircraft using X channels 

B. navigating on ground stations 
* C. all X channels are inoperative 

D. using A/A with an ailfcraft using YchannA 

10. The frequency range of the AN/ARN-89 LF 

A. 100 to 1,000 KHz 

B. JOO to 2,000 KHz 

C. 100to-3,O00KHz^ - . 

D. 100 to 4,000 KHz 

11. The FINE tuning control ttines the LF ADF 
receiver throu^ _ marked increments. 

^. 5 KHz 
B. lO'KHz 
. C. 15 KHz 
p. 20 KHz 
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Following are the correct answers and references to the text pages which cover each question and correct 
answer To be sure you understand the answers to those questions you nnssed^ you should resttidy the refer- 
enc*ed portions of the text. 
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HH^F LORAN C NAVIGATOR 



Readily; Assipiiueiit: ^ 
Pj)k«es 94 through 9-1 8. 

OBJECTIVES, 

Hp succ^sfiilly ctimplete this assignment, you must study the text and master the following dijectivcs: 
Explain the operation and leading particulars of the AN/ ARN-lll LORAN C NAVIGATOR. 



LORAN C NAVIGATOR AN/ARN43a 



Tlie AN/ARN-IW LORAN Navigator is a 
nncnic^Hnputerized LORAN-C and D navigator ca- 
iwlile of pnividing continuoits navigation infonna- 
tion anywhere LORAN C or D c-overage exists. 
LORAN signals are received via the antenna locatetl 
overhead the cookpit. sent to the antenna coupler in 
the toward electninics compartment and then pro- 
cessed by the navigator located on the c^opilot s side 
of the center console. Automatic initialization pro- 
ceihne\ conunenc-e when the MODE switch is tur- 
ned tti initiali/e. The .Navigator is protected by a cir- 
cuit breaker on the copilot s overhead circuit breaker 
\m\^\ under the general heaing DC PRI and marked 
LORAN C ' 

CONTROLS, INDICATORS, AND DISPLAYS 

The Navigator front pnel is divided into five 
Uronps: displavs. switches and indicators, keybmrd. 
DISPLAY switch and MODE switch. Figures SVX 
tlu oMuh 9-2 illustrate each of these groups. 

General Keyboard Information 

The keyboartl is used to enter information into . 
the navigator. Tlie cirtular and rectangular keys 
llave essentially a single finiction. while Hie scjuare 
kevs have' dual functions. Tlie normal entrv^ se- 
quence consists of a clear, function, number, and in- 
sert. Specific entrv seijuenc-es for all navigator func- 
tions are discussed in the following |>ages. S<nne spe- 
cial kevboiird fe«itures are: . 

L Anv entry se(|uence may l>e terminated 
prior to the final INSERT by depressing CLR. Tliis 
returns the displays to the original c*ondition. 



2. After the final INSERT, the only way to 
change entered data is to perform the entire proc^e- 
dure again, repkicing inc*prrect data with the correct. 

•3. To c-orrect an error in a number entry as it 
is made, depress the LEG CHG key. which Inicks 
out the last-entered digit from the display/ SucxHfs- 
sive depressions of the LEG CHG key c-ontinue to 
Imck f)ut successive d^ts. 

Mode Switch 
. Tlie five position rotor MODE switch has built-in 
detents protecting the INITIALIZE and ^EMERG 
positions. One is lietween INITIALIZE and OPER- , 
ATE. and the other between ADVISE and EMERG. 
To cross either of these detents, push the knob into 
the panel and turn. Tliese detents prevent inadvert- 
ent movement to the INITIALIZE and EMERG 
^Kisitions. thereby Iming track of LORA.N signals. 
Switch positions are as follows: 

\. PWR OFF - Removes all external system 
power. 

= CAUTION ' 

During engine start or other conditioits that may 
prcKluc^e DC piiwer fluctuations, the MODE switch 
sh.ould be in the PVVR OFF-|K)sition. In case of ex- 
treme fluctuation: i.e., shiplnmrd |>ower starts, the 
LORAN-C circuit breaker should l>e pulled. 



2. INITIALIZE - Alkms all initial data to Iw 
entered. 

(Detent) Tlie LORAN receiver is h?ld in 

- search. 
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DISPLAY, 
SWITCH^ 



MODE ^ 
SWITCH * 
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WPT 
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^DISPLAYS 



.SWITCHES a 

•indicators 



►KEYBOARD 



I 

SWITCHES ARE SHOWN IN LAMf TEST POSITION. 
ALL INDICATORS AND DISPLAY SEGMENTS. EXCEFT 
XMIT. ARE ILLUMINATED. 
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Figure 9-1. - AN/ARN-13.3 Front Panel. 
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fWnTH AMD SOUTH 
INDICATORS 



Uff ER DISPLAY 



LEFT AND RIGHT 
INDICATORS 




WAYTOINT DiSFLAY 
SriOWS LAST 
WAYPOINT CALLED 
UF 



LEG DISPLAY 
SHOWrSELECTED 
FROM AN& TO 
WAYPOiNTS 



EAST AND WEST 
JNDICATORS 



Figure 9-2. • Displays. 



wm 

When turning the navigator on, care should be taken 
to pause momentarily in the INITIALIZE position. 
Failure to pause in this position will result in non- 
retrieval of the stored chain and positional data, and 
possible freeze-up of the navigator 



3. OPERATE - This is the normal operating 
mode. The receiver is freed to acquire and trock sig- 
tials« and the navigation function and displa)^ are 
activated. ; 

4. «\OVISE (Detent) - Used to determine 
why ADVISE and WARN indicators ^re illuminated 
or flashing. Also used in c^onjunction with DISPLAY 
switch positions to provide signal and system status 
and analvsis. Allows some pilot c^ontrol over receiver 
fiuictions. 

5. EMERC - Transmits aircraft position via 
data link with emergency ^rqport code(7) included. 
The EMERG position is not used in this installation^ 



Display Switch 

The eight position rotary DISPL.AY switch (fig- . 
ure 9-1) dilows information to be entered or dis- 
played with the MODE switch in the OPER.ATE 
position as follows: 

wm 1 — 

The positions have different functions with the 
MODE svidtch in the ADVISE position. Refer to 
ADVISE and WARN functions section, 

1. WAY PT - Allows entry or display of se- 
lected wavpoint ct)ordinates in lat/long or time diff- 
enSnc^s (f DA and TDB) in the upper and lower dis» 
plays respectively for any selected waypoint appear** 
ing in the WPT cJisplay.* ' 

2. POSITION - .\llows present POSITION 
display and entry in lat/long or time differeiK*es 
(TDA and TDB) in the upper and lower displays re- 
spectively. The navigator continitoiisly computes 
POSITION diuing the display hold« and when the dis* 
play is released, shows correct present POSITION. 
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ADVISE INDICATOR 



thanimit indicator, 
lights when data 
link is transmitted 



POSITION UPDATE INDICATOR. 
LIGHTS WHEN UPDATE HAS 
SEEN ENTERED ' 



TRUE INDICATOR. 
LIGHTS WHEN NO MAG VAR 
<f IS IN SYSTEM 



WARNING 
INDICATOR 



DIMMER CONTROLS 
0 * DISPLAYS 
P V PANEL 



DISPLi^ HOLD SWITCH 
AND INDICATOR 




\ COORDINAti SELECTOR 
\ SWITCH AND' INDICATOR 
\TD • TIME DIFFERENCES 



LEG ADVANCE MODE SWITCH AND 
INDICATORS. AUTOMATIC OR 
MANUAL MODE OP LEG CHANGE 



PARALLEL 
TRACK 
INDICATOR. 
LIGHTS WHEN 
PARALLEL 
TRACK HAS 
BEEN 
ENTERED 



PARALLEL TRACK 
SWitCH 



SEARCH PATTERN SWITCH . 
AND INDICATORS. 
OS • CREEPING LINE SEARCH 
VS SECTOR SEARCH 



Fij^ire 9- ). - Switches and Indicators. 
9-4 
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r DESIGNATES NORTH 



DESIGNATES SOUTH 
AUO USED FOR 
SECONDARY SELECT 



raELUOE FOR ALL 
WAYFOINT OPERATIONS 



DESIGNATES WEST 
OR LEFT 



TO A ENTRY. SELECTS 
UFfER DISPLAY 



CLEARS DISPLAYS FOR 
ENTRY OR KEYBOARD 
ERRORS. ALSO CLEARS 
APVISE INDICATOR 




GRI ENTRY. ALSO USED 
AS PRELUDE IN LORAN 
CYCLE JUMP 



MAGNETIC VARIATION 
ENTRY 



INSERTS KEYBOARD 
ENTRIES 



DESIGNATES EAST 
OR RIGHT 

TDB ENTRY. SELECTS 
LOWER DISPLAY 

LEO CHANGE KEY. 
ALSO USED TO 
CORRECT SINGLE DIGITS 
DURING KEYBOARD 
ENTRY 



DATA LINK ENTRY 
AND TRANSMIT KEY 



PRELUDE FOR ALL 
POSITION ENTRIES 



Figure 9-4. • Keyboard. 



). TTG/GS -* Pre!»enb time to go (TTO 
from '|>reveiit ^y^xMmw to the TO waypoiiit in the 
upper displav and ground speed (GS) in the lower 
diNplay. Time to go is blanked when grmuid speed is 
9 knots or le^s. 

4. DIST/BRG • Presents range (DIST)) to 
the selected TO wavpoint in the upper display. 
Bearing angle (BRC) to the TO wavpoint appears in 
the lower display and is with respect to nbrth (true 
Horth if no magnetic variation has J>een entered). 
\Mien the interwaypoiwt range and bearing prot^- 
' dure is usetK the following information is displayed: 



a. Upper Display - Distance between 
wavpoints. 

b. Lower Display. Left Side • Bearing on 
the requested leg. 

c. ILower Display. Right Side - FROM, 
and TO wavpoints requested. 

V 

This infonnation Is presented ' for ten secjonds' 
after which Hie display reverts back to wrnMl._ 
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5. DSR TK/XTK - Presents the desired 
track angle (DSR TK) to the nearest degree in the 
upper display with respect to the selected way- 
points. Crosstrack distance (XTK), either left or 
right, is measured to hundredths of a nautical mile 
and shown in the lower display. 

a TK/TKE • Presents track angle (TK) with 
respect to north (true north if no magnetic variation 
has been entered) in the upper di!^ay and track 
angk^ error (TKE) in the bwer display. Illumination 
of the R or L indicates present track angle error is to 
^ the right or left of the desired track an^. Display of 
these functions is blanked below 10 knots. 



predated to tenths of a i^tticid mile either right (R) 
or left (L)of c*oiu^. 

Advise and Warn Functions 

The .\DVISE and WARN indicators may be illu* 
minated by any of the following conditions. To de- 
termine the cause of ADVISE and WARN indica- 
tions, set the MODE switch to ADVISE and the 
DISPLAY switch to DSR TK/XTK. A 'U" appearing 
in any digit position in the upper or lower display 
signifies the c^ondition listed in figure 9-5. 



NOTE 



7. FF/V.\R - Presents data, link information 
for flight fdlowinp (FF) cH)nsisting of the aircraft 
identiiPication number (preset by techniciaamoi^to — 
flight) from 00 to 99 presented in the upper left dis- 
play and the single digit report c*ode in the upper 
ri^t. Entered magnetic variation (VAR) in degrees 
EAST or WEST appears in the lower display. 

^' Sr^SP^^FRL^.XK - Presents data associated' 
with CS m VS search patterns (Special Function) in 
the upper display. The associated information c*ite 
letter appears in the WPT display. In the lower dis- 
play parallel track offset distanc*e (PRL TK) is 



More than one cattse uiav be indicated for anv given 
.ADVISE or W.\RN. 



Advise Indications 

The .\DVISE indic*ator illuminates or flaslies and 
the c*orresponding display digit is set to when 
any of the following c*onditions occur: 

I. MISSED WAYPOINT .\RRIVE - The 
navigator continually monitors the distance^to-go to 
the selected waypoint. If this changes from a de- 
creasing to an increasing value and the arrival 



'MiSSf 0 VMVraiNT ARRIVE 
^PMNCONVERGENCE Of 

ttAypomr t at/uong 

SECONDARY CHANGE 
RECOMMENDED 



UPPER DISPLAY 

ADVISE 
INDICATOR 



X X X x X X y i 



'invalid OPERATOR ACTION 
LORAN STATION BtINK 
PLOAT^ 
NO MASTER 

^ADVISE INDICATOR FLASHES 



[aovim] 



LOWER DISPLAY 



ADVISE 
INDICATOR 

I 



IN tlTS MODE 



WARN 



INDICATOR 
y V 



X X X X 



NOT IN TRACK 

LAT/LONG RUNAWAY 

» 

LEG CHANGE CALCULATION 
CHECKSUM CRROR 



Figure 9-5. - Interpretation of ADVISE and WARN indications. 
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criteria were iwit met. ^iignifying a iwissed-waypoint 
coiulittoii. ADVISJE flitshes to allow inainial selection 
of tIjeNEXTles. 

2. NON-CONVERGENCY OF WAYPOINT 
L\T/LOC • ADVISE flashes when the iiavigator 
tries to {>erfonn a lat/long conversion of a wavpoint 
entered in tinie differences but cannot due to signals 
Iieing out of range, poor station geometry, etc. 

1 SECONDARY CHANGE* RECOM- 
MENDED • ADVISE ilhuninates when the second- 
ar\ |>air in ase is not the secondary pair recom- 
mended by the navigator. The navigator t^ompares 
ttie siKnal to noise ratios and relative positions of the- 
LORAN sec^ondaries and recommends the best pair 
selection that results ifx the smallest navigation erroV. 

StotiiMts iM)t cnirrently lieing tracked and stations less ^ 
tliaii 18 mites from the receiver are not ctMtMdered This 
fiuic*tion Ls inoperative during master iiulependent 
o|)emtion. Use the automatic secoiwlary advisory huK- 
tion to detenniiie whith is the recoininaided pain 

4. IN VAUD OPERATOR ACTION • The fol- 
knving efrmtetwis actioits may iOtuiiiuate the .\DVISE 
indicator. inti>rrect switch/key ctjtnbinatioiis; certain 
inci^rrett Vidnes. invalid GRI (oiie not stored in mem- 
(ir\ » and ceitiiin invalid iuput ctxirdiliate values, 

a LORAN STATION BUNK - ADVISE il- 
lunnnates when one of the selected LORAN second- 
arv stations l)links. Tlie LORAN control station 
tanses the LORAIM signal to bfink whenever the 
tnne delay is not within toleranc*e. During blink, por- 
tions of the LORAN signal are alternately turned on 
and off. Blinlcmg stations should not l>e used. 

H. FLOAT - ADVISE illuminates if any sig- 
nal in use f master. A. or B) goes into float. Float 
4niHle indicates that the signal has l>een lost and the 
navigator Is temporarily dead reckoning using last- 
known velocity and direction. 

7. NO M ASTER • I - System does not 

have tKe real master 

0 s System has the real 
nutster* 

H - Master indq)endent*e 
has l)eai over- 
ridden linofipnitive). 

H. IN BITE \U)DE - ADVISE illunlinates 
when the navigator is o|)ei;atng imi the Biitit In Test 
El piipment « BITE) chain of 51(H). 



Warn Indicaton 

WAKNINC % 

Whenever the WARN indic*ator is illuminated* regard- 
less of twise^_doi^^ 

The WARN indicator iHuminates and the ctnre- 
sponding lower display digit is set to "1" when mw 
of the following c*onditions occur: 

1. NOT IN TRACK - WARN illuminates 
when any of the three signals being used is not in 
track. The WARN indicator stays on for 20 seconds 
after the navigator goes l)ack into track to allow the 
TDs to stabilize. 

2. LAT/LONG RUNAWAY - The navigatof 
continuallv nionitors the rate of change of lat/long 
and checks it for reasonableness. If the rate of 
change is unreasonable or excessive. WARN iHumi- 
nates.* 

3. LEG CHANGE CALCUU\TION - 
^ When marking an automatic or maniuil leg change. 

the navigator calculates new navigation data. I>uring 
this brief calculation period, the navigator illumi- 
nates the WARN Indicator, advising that data is 
unreliable. 

4. CHECKSUM ERROR ^ WARN iHumi- 
nates if the navigator has failetl self test (checksum). 
Tliis lusuaHy indicates hardware failure. 

Advise Functions 

Tlie ADVISfi position of the MODE switch also 
provides a readout and navigator status and is used 
in c^cmjunction with other DISPLAY switch positions 
to check on a nnmlier of system jwrnnieters and 
other data. Tlie data in each of the eight DISPLfVY 
switch positions is listed and described iii figure ^Ufi. 

PREFLIGHT PROCEDURES % 

The preflight prot^edures depend on whether the 
aircraft wiH be flying in the stuue or different area as 
before, and whether maintenanc*e action has erased 
initialization data. When power is a^)plied. the navi- 
gator is automatically initializetl to the last-c*oni- 
puted present position, last-entereil LORAN chain, 
magnetic variation. way|>oints. and other previously . 
entered data, Tliis data is held in tem|K)rary njemory 
when power is removed fnnn the navigator, When 
Oving in the same general area and tem|>orary mem- 
ory is intact, set tlie MODE switch to OPERATE. 
|xuising nuimentarily in initilize. 
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When tunnng the navigator on/pause momentarily 
ill the INm-\LIZE position. Failure to pause in thi^^ 
position will result in non-retrieval of stored' chain 
and positional data, and possible freeze-up of the 
navigator. 

If complete reinitializatian is necessary after 
maintenance of. transfer to a different 
ctiverage urea, perform the following first: 

« 

I. Self test (BITE), v 



Self test iBIJE) should be acctjmplished any time a 
problem is suspected in the system. After self test is 
used it will be necessary to enter desired chain GRI. 
sec*ondarv pair, and present position, sinc^e ^hese are 
changed in the test. 

% Initial presfent position entrv . 

1. Lt/ran chain GI ^election. 

4. Secundarv pair selection. 

This is the minimum informatiOH required to go 
into OPER.\TE. enabling the navigator to function. 
Enter the fallowing, as appllc*ab*lev in anv setjuence: 

1. Waypoints iij lat/long orTD s. 

2. Mtignetic variation. * 

3. FROM-TO selection for initial leg. 



Self Test (BITE) 



NOT5^ . 



Self test requires going into INITULIZE mode, 
whkh tenninates all nav func-tions and loss of signal 
tnurk. 

Self test exercises all primary functions of the 
navigator less the antenna, antenna croupier: and as- 
•sociated cabling. It uses an Jntemally simjdated^ 
LOR.\N signal, and is initiated in the %m\t manner 
' \ setec*ting a new CRL using a pseudo chain rate of - 
LOOOhiicroseconds. 



I. Perform lamp test bv setting NfODE 
switch to .ADVISE and DISPLAY ^itch to 
FF/y.\R. All displays and ind*(»tors except XMIT 
should illuminate. . « 

.1. MODE switch to INITIALIZE and DIS- 
\ PL^.X to TK7TKE. Depress LORAN COORD 
• swilijli to illuminate the TD indicator. 

. .). Adjust dhn kjiobs as required. Panet lij^t- 
ing indicators and displays should vary accordingly. . 

4. Depres&CLR key. Displays should blank. 
3. Depress GRI key. 

a insert 5 UK) into k'ieylKMrd. Number should 
appear in lower display. 

T. Depress INSERT. 5100 should jump' to 
the upper d4»ipltty. .ADVISE indicator should illumi- 
nate. iudicatii%sBrrE nuxle is enabled. VV,\RT»j indl- • 
tatpr should ilhiminate. Secondaries 1 and 2 are au- 
tomaticallv •d^ed and the initial present position 
of 24" N, 164*^ is automatically entered. 

' 8. Set MODE switch to OPERATE and 
DISPLAY switch, to POSITION. Th»^ navigator 
should HOW search and settle ^)n the simulated chain ^ 
>Mien the WARN indicator goes oiit. the dlspjayed 
time differenc-es should be: TDA = 160«0.(M) ± 0.2 
in the upper display. TDB .J60(K).(K) ± 02 U» the 
lower. 

9. Depress LORAN COORD switch to exr 
tinguish theTD indicator. Displayed lat/long s^Miltif 
be N %V .52.82' * 0.05 in the upper display and 
W.KiW 22.04' ±. 0.03 in the lower. Self test is satis- 
factory if time differences in step ^ and lat/long in 
this step ar^ as indicated. 

10. To tenninate self test, set MODE switch 
to INITIALIZE and enter initial present positions, 
and desired GRI and secondaries. 

^. Initial Present Pofitlon Entry 

V Since two geographic positions are defined kv 
anv pair of LOR.AN-C time delays, jhe navigafor 
nnwt have an initial estimate of present position. 
Entef present position as accurately as it is known. 



' .MOTE ' . \ 

Ii^iitial present posjtion iwtst be entered in lat/long. 
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'Pre?>ent position entry is not always required 
since the4ust Icnown petition is stored at shutdown. 
Use the following procedure \o enter initial prej^nt 
position. To change only one coordinate, omit steps- 
3. 4. 5 and 6 or 3, 7, 8 and 9 as applicable. 

L MODE switch to INITIALIZE and DIS- 
PLAY to POSITION. • ' \ 

2. Depress CLR key. Displays shonld blank. 

3. Depress POS l^ey. 

4. Depress N or S latitude key. Appropriate 
ii idicator should ilUniunate. 

5. Enter into the keyboard the latitude, using 
zeros (0) as rei]uired. Niunber should appear in 
upper display. 

6. Depress INSERT. 



7. Depress E or W longitude key. Appropriate, 
indicator should illuminate. 

■ ♦ 

^ 8. JEnter into keyboard the longitude. Enter 
zeros (0) as required. Number should appear in 
lower display. 

% Depress INSERT.*Displays should return to 
normal. 

GRI SELECTION 

This time that elUpses between the initating pulse 
from the master and the next initiating pulse from 
the same master is known as the group ^epejition 
intervul (GRI). 

The following procedure is used to select a 
LQRAN chain GRI. When changing ^ LOftAN 
chain GRI during flight, allow time for the navigator 
to acqmre and track the new signals (WARN'indica- 
tor extinguished). Any GRI's not listed fn figure 9-7 
must first be stored Rising the manual chain storage 
procedure. 











Secondaries 
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Figure 9-7. - Secondary Pair Identification Scheme. 
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1. MODE .switch to INITIAUZE aiid DIS- 
PLAY switch to TK/TKE. 

; 2- Depress CLR key. Displays should bj^pk. 

3. D^cpress GRI key to activate GRI function. 

j ' * ' 

4. Enter desired chain ratfe (four most signific- 
ant^ digits) into'keyboaixJ, Niunber shoidd appear in 
lower display. 

— ' mm — ^ 

If manitally stored chain is to be selected enter the 
same seven digit number Stored in Step 1 of the 
manual chain storage procedure: 

5. Depress INSERT. GRI should jiunp to 
upper display. If selected GRI is «qj stored in per- 
manent memory or prograAimed in temporary mem* 
ory, the ADVISE indicator will flash. Depress CLR 
key to remove keyboard error ADVISE light and 
then reenter ct)rrect GRI. 

Secondary Pair Selection" 

Sect)ndarv pair selection may be rpade in either 
I|SiITI.\LIZE or .ADVISE modes. Current LORAN 
chain GRI and .sect)ndary pair are normally stored in 
temporary memory. Making a secondary selection in 
ADVISE mode may be done without signal loss 
which would oc^cur if INITIALIZE is selected when 
making the change. Use the ADVISE position for in- 
flight changes. When a second^ pair change is. * 
made iu flight, the TD readout will jump to the new 
values. 

: ' ROTE ' 

Repeated attempts at selection of a poor sect)ndary 
pair will result in a navigator freeze-up. No more 
' than two attempts should be . made at election of a 
secondary pair that the navi^tor initially refuses. 

Use the following procedure to select a secondary 
pair. 

1. Set MODE switch to INITIALIZE if selec- 
tion is to be^made during initialization; set to "AD- 
VISE if selection is to be made in fli^t. Set DIS- 
PLAY switch to TK/TKE 

2. Depress CLR key. Displays should blank. 

3. Depress S key for secondary select. ..^ 



•4. Enter the two-digit number repesenting 
secondary pair desired as shown in figure 9-6. For 
example, to use the X and Y secondaries of the 9960 
chain, enter 23. Entered niunber should appear ih 
lower display. 

5. Depress INSERT. Newly selected j5cct)nd- 
ary pair shoijld appear in right-most two digits of 
lower display; recommended pair should appear in 
left-most two digits. GRI should appear in the up^r 
display. If the selected second«uy pair does not 
match the secondaries , available in the selec*ted 
chain, the ADVISE indicator will illuminatei^Check 
secondary number and reenter. 

Automatic Secondary Pair Advisory 

One* a LORAN chain GRI and secondary pair 
have been selected^ the navi^tor autdmaticaily ac- 
quires and tracks all receiva5)le sect)ndarics (up to 
four). The navigator continually determines the opti- 
mum ^^condary pair to be used and the ADVISE in- 
dicator illuminates each time a change is recom* 
mended. The operator may enter the recommended 
secondary pair, ignore it and clear the ADVISE by 
depressing CLR, or enter another choice. To deter- 
mine the navigator's recommendation for optimum 
secondary pair: 

1. Set MODE switch to ADVISE and DIS- 
PLAY switch to TK/JKE. Upper display should 
'show selected GRI. The two left-most digits in the 
lower display show the recwnmended secondary 
pair; the two right-most digits show the secondary 
pair actually in use according to figure 9-7. 

WAYPpINT NAVIGATION 

^ waypoint is a numbered position to be used in 
navigating or any point for which m^vi^tional data 
is desired. Waypoint numbers appear in ,two loca- 
tions on the front panel; the WPT display and the 
FR TO (leg) display. Control of the WPT display is 
by the WPT key and the FR TO display is by the 
LEG CHG key. Use the WPT key and display to 
enter or ^iisplay a single waypoipt* Use the LEG 
CHG^key and FR,TO display^ to initiate the AUTO 
navigation sequence or to maqudly specify a new 
leg. The number appearing in the waypoint is auto- 
matically set to 1 at power-on. 

— ^ NCTE T" 

Prior to commencing a leg change, allow the naviga- 
tor to settle after initial lock-on. Correct (± 10 
knots) ground speed is indicative that settling has 
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occiUTcd. Failure to allow the equipment to stabi- 
lize, prior to assigning it a navigation task,^will result 
in non-convergence, possible lat/long nniaway and 
memory satiuation acxt)mpanied by loss of track 
and/ or navigator freeze-up. . ^ 



A maximiun of nine waypoints in either lat/long 
or time differences may be entered. When calling up 
a FROM and TO leg enter the number of the two 
desired waypoints. Navigation^ data with respect to 
a c*ourse is <^fined by those two points. If a 0 and a 
TO wavpoiiU are called up, navigational data will be 
from the aircraft present position at the time the IN- 
SERT key is [pressed to the selected TO point. The 0 
tells the navigator that information from present 
position is desired (figure 9-8). 




TO 

QD \ 

\ 

Figure 9-8. - Waypoiiit Navigation. 

The waypoints entered are stored in memory. To 
clear a waypoint enter a new set of ctx)rdinates over 
the old. 



Auto/Manual L^g Chg Selection 
Thcf An /.\RN- 13^3 permits automatic or manual 
LfeC CHG selection. In MAN mode, the operator 

^ makes the selection. The operator must call up one 
leg at a time. Navigation with respect to that leg will 
ct)ntinue until a new leg change is completed, even 
if arriving at or passing the desired waypoint. In 
AUTO mode, theriavigator sequenc^es Jegs automati- 
cally, selecting the next leg in numerical sequenc^e 
each time arrival at a waypoint is ct)mpleted. If leg 

^ changes are entered*where the TO waypoint niun- 
ber is greater than the FROM mtmber, the advanc*e 
of le'^s, in either AUTO or MAN, will increment: 12, 
23, 34, 45,.56,„67, 78, 89. When the limit, 8», is 
reached, the next leg will be 91; then back to 12, 23, 
34, etc. If leg changes are entered* \vhere the FROM 
waypoint number is greater than the TO, the se- 
quence of legs will decrement: 65, 34, 43, 32, 21. 
When the limit, 21, is reached, the next leg will be 
19; then 98, etc. To manually activate a leg change, 
press CLEAR, LEG CHG, INSERT. 

EX^^MPLE: 

If /the navigator is initiatized by efitering 
lat/longs for seven consecutive wavpoiiits, when 
' readv for t^eoff, set the MODE switch to OPER- 
ATE and select AUTO. The)AUTO* indicator illumi- 
nates and the operator c^dls up the first teg. TheMiav- 
igator must see an initial LEG CHG entW before it 
will call up the waypoint table, even -in AUTO 
mode. Use the sequence .^hown in figure 9-9 to call 
up the first leg* 

Sebsequent leg changes ace automatic. Naviga- 
tion information is provided from present position 
(0) to waypoint I. Arriving over L the navigator will 
automatically switch to leg 12, giving navigation in- 
fonnation from I to 2. When arriving over 2, the 
navigator switches* tp leg 2.3, etc. If in AUT<lt, man- 
ual leg changes may still be accomplished to inanu- 
allv increment to the next leg bv depressing CLR, 
LEG CHF. INSERT. 



Wlien arriving at the TO waypoint. the next way- 
point in, numerical sequence will be used. If FR TO 
J leg change (flashing .\DVISE indicator) ^is' missed, it 
is- not necessary to fly back over the wayj>oint to en- 
able the navigator to acquire it. Manually select the 
next leg using the above procedure. If the coordi- 
nates of the current TO waypoint are changed, the 
navigator will -automatically calculate dufa for the 
new position. 
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Figure 9-9. - Waypoint Selection. 



Waypoint Call Up ^ ^ 

Use the following procfediire to call up any way- 
point for display, entry, or modification. The la!>t 
wayjKMnt called up appears in the WPT display in 
most DISPLAY switch positions. 

1. Set .MODE switch, to INITIALIZE or 
OPERATE and DISPLAY switch to WAY PT. Pre-^ 
vioiisly stored coordinates of the waypoint appearing 
in WPT display, if any, should, appear in upper and 
lower displays/ 

2. Depress CLR'key. Displays should blank. 

3. Depress WPT key. 

4. Enter single digit into keyboard ( 1-9) of de- 
siretl waypoint Number should appear in lower dis- 
^)lav . " , • 

5. De[vess INSERT. Entered number should 
pnup to WPT display. Previously stored ccMirdinates. 
it any. should apjjear in upper and lowfer di.splays. 

Waypoiftt Entry In Time Diffcrencjw ' 

Time cHfferences are directly relatable to^position 
for a specified LOR.AN chain. Although lat/lcing is 
used as the prtniarx reference system, waypoints 
niav be eirtered ih TD s. 



EX.AMPLE/ 

If a report of a target at a certain TD fix is re- 
ceived without regard to lat/long, enter thojie TDs 
as a waypoint, then enter a leg change of 01. Naviga- 
tion from present position (0) to that fix (1) is pro- 
vided. See figure 9-10. 




isBiaesj CD 



F« TO 



TARGET AT 
1Sil7t.2S|iSECW 
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Fijiure9-10. - Waypoint Entry in TinM? 
Differences. * 
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NUTE ' - ~ 

TD*s are iiot related to a goedetic frame of reference, 
but only relate to the chain from which tbey were der- 
ived. The navi^or miist be operating on diat chain, 
living thoie smitidaries. When waypotnts are entered 
Jn Tps depeiimifg on distance and geometry, the iiav- 
igator inay not be able to do an ambiguous lat/long 
conveniioiumtil closer to the fix> . 

Use the foltowing procedure to entry waypoints 
in time differences. To change only one ct)orainate, 
omit ste^ 4. 5 and 6 or 4. 7 and 8, as applicable. 

1. Call up the desired waypoint number using; 
die waypoint call up proceditre. 



2. Depress LORAN 
illuminate TD indicator. 



COORD switch to 



3. Depress CLR key. Dispkys should blank. 

4. Depress PCS key. 

5. I>epress TDA key and enter into keyboard 
the seven digit time differenc*e for TDA to hundred- 
ths of a inicro^Diid. The new TDA should appear 
ill upper display. 



6. 

flashes. 



Depres!^ INSERT. New TDA momentarily 



7. I>epress TDB key and enter into keyboard 
the seven digit time differenc*e for TDB to hundred- 
*Uis of d microsecond. The new TDB should appear 
in lower di.splay. 

8. Depress INSERT New c*oordiiiates should 
renuiin in upper and lower displays. 

9. Repeat steps 1 through 8 fpr each of the 
rematninf; wavpoints to be entered. Siicce.ssive 
depressions of INSERT will increment the WPT dis- 
play to the desired wavpoint number. 

Waypoint Entry In Lat/Long 

Vse the following proc*edure to enter waypoints 
in lat/long. To change only one coordinate, omit 
stqis 4. 5. 6 and 7 or 4, 8, 9 and 10, as applicable. 

L Call up the desired wavpoint number 
tisiiig the wavpoint call up procedure. 

2. Deprevs LORAN COORD switch to 
extifigui^h TD indicator. 



' 3. Depress CLR key. Displays should blank* 

4. Depress POS key. 

^ 5. Depress N or S latitude key. Appropriate 
indic*ator should illuminate. 

6. Enter the latitude from keyboard. Num* 
ber should appear in upper display. 

7. Depress INSERT. 

-» * * 

8. Depress E or W longitude key. Afi^ropri- 
ate indicator should illuminate. 

9. Enter the longitude from keyboard. Num-" 
ber should appear in lower display. 

10. Depress INSERT. New coordinates 
should remain in upper and lower displays. 

11. Repeat steps 1 through 10 for each of the 
remaining waypoints to be entered. Successive 
depressions of INSERT will increment die WPT dis- 
play to the desired waypoint number. 



REPORT CODE ENTRY 

NOTIS 



.Although the report code entry procedures may be 
4C*c*omplished, compatible ground/ ship equipment 
nmist be available to permit use. 



Vse the following proc*edure when a date link re- 
port c*ode number is to be selected or changed. 

L MODE switch to OPERATE, 

2. Depress CLR key. Displays should blank. 

3. Depress REPORT key. 

4. Enter into keyboard the 'desired report, 
ctxle number. (Any digit from 1 through 6 lor man- 
ual reporting and any digit from 01 through 06 for 
automatic.) Nunlber should appear in lower display. 

5. Depress INSERT. Displays should return to 
selected function. 

6. To set the report code to 0 (which tiuns on 
automatic reporting of present position)* depress 
CLR, REPORT, and INSERT. 
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: SEARCH PATTERNS ; 

Two sauffa patterns may be stored in the Naviga- 
tor: oi»e creeping line ^CS) and one sector (VS). 
Either of tfiese may be called up using the SEARCH 
huwtion to obtain navigational data to execute the 
pattern. Once the search patterns are stored, various 
parameters of either pattern may "be individually 
changed. Search patterns are entered by fdlowing 
cue letters appearing in the WPT display. 

Cieeping Line Search <CS) 
' Commence Saupch Point (CSP) is located om-J: 
half search track spacing inside the comer of the 
search area. Leg length is search area width minus 
one track spacing (figure 9-11). 

Sector Search (VS) 

Commence Search Point (CSP) is at datum. I>g 
length is equal to circle radius. Track spacing is mea- 
sured at the half-radius point. No entry is made for 
pattern length (figure 9- 12). • 

Search Pattern Entry 

Use this procedure to enter a CS or VS searen 
pattern. Letters A through E appear irt the WPT dis» 
plav, cuing the tvpe of data to l?e entered next. By 
depressing INSERT a second time at the end of any 



s«iuencc. the next step (A through E) may be left 
vi^th data uiu^nged nom a previous entry. 

. I. Set MODE switch to OPERATE and DIS- 
PLAY switch to SF/PRL TK. Lower display should 
show previous parallel track offset, if any. 

2. Depress §EARCH key. CS indic-ator should 
illuittinaie. If VS pattern ' is desired, depress 
SEARCH pushbutton again for VS indiCTitor to il- 
luminate. Cue letter A should appear in WPT dis- 
play. Previously selected waypoint used for CSP. if 
any, should appear in upper display. 



Enter Commence Seavh Waypoint 

1. Depress CLR key. Display should blank. 

2< Enter into keyboard Commence Search 
Point waypoint number. This niunber should appear 
in lower dis{riay. 

3. Depress fNSERT. Cue letter b should ap- 
pear in WPT display. Last entered leg length, if any. 
should appear in upper display. 



TRUr. 

rplBEARING OF 

[Mrust leg 

wrr COMMENCE 



wrr 
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LENGTH 



UARCH 
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Figure 9-11. • Creeping line search. 
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Figure 9-12, - Sector Scjii^b. 



; Enter Leg Length 

1. DtprtnH CLR kev. Displays should bkuk, 

2. Enter length of seairch leg in nautical miles 
and tenths (0.1-99.9). For VS* patterns, this is the 
circle radiits. Tliis number should appear in lower 
display. 

X Depress INSERT. Cite letter C should ap- 
pear in VV|T display. Last entered bearing for first 
leg should appear in upper display. 



Enter Bearing of First Leg 

L Depress CLR key. Displays should blank. 

2. Enter into keyboard bearing of first leg in 
decrees. Tliis numl)er should appear in lower dis- 
play. 

). Depress INSERT. Cue letter d should ap- 
|)ear in VVPT display. Last entered direction of first 
turn should be indicated on L or R indicator. Last 
entered track spacing should appear tn upper dis- 
plav. 



Enter PIvdction of First Turn, 
iuid Track Spacing 

L Depress CLR key. Displays should blank. 



2. Depress L or R key to select left or right di- 
rection of first tuni. .Appropriate L or R indicator 
should ilkuninate. 



3. ^Enter desired track spacing into keyboard 
(p. 1-99.9). For VS patterns, this is nieasnred'at the 
half-radius points. Tfiis number should appear in 
lower display. 



4. Depress INSERT. R or L indicator should 
extinguish. Cue letter E should appear in WFT dis- 
play. Last entered patten) length for CS pattern, if 
any, should appear in tippr display, cuing next CS 
entry. Disregard this cue for VS patterns. 



3. For VS patterns, depress INSERT agaim 
VS indicator should extinguish signif\ing VS search 
pattern ehtry sequence is c*omplete. 
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Enter Pattern Length % CS Patterns 

1. DepreH.s CLR key. Displays sboidd blank. 

2. Entef into keyboard CS* pattern length in 
nautical miles (1 thrmigh 99). this ntiinber shoidd 
4p|>ear in lower disiplay. 

3. Depress INSERT. Niunf)er should disap- 
pear from tower display. CS indit^or shoittd extin- 
mtish sijjnifvlng CS search pattern entry sequence is 
complete. 

. \ 

EX,\MPLE OF CS PATTERN ENTRY (Refer 
tofit?ire^)-l3). 



/ 



1. MODE switch to OPERATE. DISPLAY 
switch to SF/PRL TK. Depress SEARCH key. CS 
indicator should ilhmiinate. If VS pattern Is desired, 
depress SEARCH agioin. Ctte letter A should appear 
in WPT display. Waypoint previously entered as 
Commenc*e Search Waypoint should appear in 
upper display. 

2. Depress INSERT td obtain next cue letter 
and associated search pattern dat». Contii^ue 
depressing INSERT tmtil desired data is obtained. > 

«k 

3. ConHnue depressing INSERT until VS or 
CS indicator extinguishes. 



CSP is at waypoint L 

Leu length is 5.5 nautical miles. 

Bearing of finit leg is 43* TRUE. 

Direction of first turn Is right; t^k spacing is 0.8 
nautical mites. 

Pattern length is 12 nautical miles. 
Search Pattern Readout 

Uve this procedure to display search patterns pre- 
viously entered into the navigator. 



Search Pattern Modification 
Use this procedure to modify any portion of an 
existing search pattern. 

1. MODE switch to OPERATE. DISPLAY 
switch to SF/PRL TK. Depress SEARCH key. CS 
indic*ator shotdd illuminate. If VS pattern is desired, 
depress SEARCH again. Cue letter A should appear 
in WPT display. Waypoint prevlmisly entered as 
Commenc*e Search Waypoint should appear in 
upper display. 

2. If Commence Search Waypoint number is 
to be changed, proc*eed as follows: 



i) 




wg-T eNTER COMMENCE SEARCH WAYPOINT • 1. 

@ 



i) 



ENTER SEARING OF FIRST LEG • 



ENTER LEG LENGTI^S nm. 

I«RI|| iPilll INSERT I 







IVARI 




IMSERT 



W!2 ENTER DIRECTION OF FIRST TURN AND TRACK SPACING R. aS nm. 
(^) II ^"11 II S II HMSfRTl 





*!SI ENTER PATTERN LENGTH • 12 nm 
(OR] 



0 Q B 

Figure 9-1). • CS Pattern Entry. 
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a. Depm$ CLR key. Displays should d. If any other pattern data is to be 
blank. ' * changed* depress INSERT until desired cue letter 

' appears in WPT display. Enter new data as thougjh 

b. Enter into keyboard new commence making an original entiy, using CS or VS search pat- 
search waypoint nurhber. This number should- ap- * tern input proc^edure. ^ 

*pear in bwer display. . 

3. If nb other change is to be made in the pat* 

* c. Depress INSERT, ^^ue letter b should tern, continue depie^^g INSERT tmtil the last cate 

appear in WPT display, cuing next entry. (E) is removed and CS or VS indicator is extinguished. 
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SELF^QUIZ #9 



PLEASE NOTE: Maiw sfiiclents rtiidv ONLY* the sclf-$iizzcs aiid pamphl^jt review qiiiz, thinking that this 
wil! lie enough to jwss the EndHif-Gcni'rw Test. THIS IS NOT TRUE. The End-of-Coiirse Test jLs based on the 
stated <,win»e objectives, to ptts the EOCT, yoii must-stnay all the cmirse material. ; 



L When tnming the ARN-133 on, you should 
paitve in the INITIALIZE position to prevent 



A. power fluctuations 

B. transmitting a false emergency signal 

C. freeze-up of the navigator 

D. signal time warp 

2. Self test (BITE) tests all the primary functions 
of |he . 

A. navigator 
antenna 

C. antenna coupler 
antenna cable 

X CM is tiie abbreviation for » 

A. ^unnnul reflection inversion 

B. group repetition inten^al 
ground speed insertion 

D. inter nteiliate gain regulation 

4. VVIien changing from one GRI to another 
during flight yuu shtntid . 

A. turn the nunle switch to, pwr off and back 
to operate 

B. wait ten minutes for the signal to track 
properly 

make no more than four attempts to select 
a secondarv |niir 

wait till the warn indicator is extinguished 

5. The LORAN C Navigator tracks up to 
. set^indary |>airs. 

\. one 
B. two 

three 
D. four 



6. In order to display, enter, or modify a way- 

point, the display switch should be in the _i — 

position. 

A. posmpN 

B. WAYPT , 

C. DSR/TK . 

D. FF/VAR / 

% ' 

7. Before entering the Utittide of a waypoint lo- 
cated in Cleveland. Ohio the key should 

l>epmhed. 

A. N 

B. S 

C. E/R 

D. W/L 

8. Wliile entering a CS Ncarch |wtteni. the cue 
letter b apjwars in the WPT display. Yon should 
enter . 

A. leg length 

B. I^earing of first leg 

' C. direction of first turn s. 
D. track spacing 

9. After depressing INSERT key. the cue letter C 
up|)ears. If yon have no changes to the infonnafion 

already entereil. yon should depress the 

key' 

A. CLR 
RESEARCH 

C. INSERT 

D. DISPLAY HOLD 
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ANSWERS TO SELF^UIZ ^9 



FoilawinK are the correct aiiswers and reference to the text pages whichr cover each question and correct 
answer: To be st^re yon nnderstojid the answers to those questions you missed, you ^ould restudy the refer- 
enceJ portions of the text 

QUESTION 
1 

. '2 

3 ^ 
4 
5 
6 
7 

, 8 
9 



ANSWER 


REF, 


, C 


9-3" 


A- • 


9-9 


B 


9-10 
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9-10 


D. 


9-ir 
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9-3 
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9-14 
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9-15 
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HH^ LORAN C NAVIGATOR (cont) • 

Retuiiiig Assignment: \ • • 

Pages 10-1 through 10-17.' 

• . . OBJECTIVES 

% * 

To siicccs&fully complete this aidgnincnt. yoU must study the text and master Uie fdlowing olijectives : 
L Explain the pi^fU^t procedures of the navigator ^ . . ^ * 

2, Explain the inflight procedtires of the navigator ' * - 



tORAN C NAVICATOR AN/ ARN433 (cont) 

NAVIGATOR PREFUCHT 

NOT^ ~ \ T 

The following procedures are the minimum that 
should l>c accomplished by the copilot prior to 
takeoff when ctxrkpit workload perqiits, 
. ' ^^"""^"^^ 

♦ ** ■ 

Procedures 

1. MODE Witch - Ioitia|i2e. 

2. DISPLAY s\vitch - Position. Check/ 
Insert lat / long of present position. 

3 DISPLAY switch - TK/TKE. Check/ 
Injiert Loran C CRl and secondary pair selection. It 
is recommended that each unit establish a policy of 
inserting a standard Loran GRI and sec*ondary pair 
for their hojne imit. J 

4. DISPLAY switch • FF/VAR - Check/ 
Insert correct present position variation. It is 
recornniended thitt each unit establish a policy of in- 
serting a standard variation for their home unit. 

5. DISPLAY switch - WAY PT. Depress 
CLR, WPT, L INSERT. Check/Insert lat/tong of 
WPT 1. It is recommended that each unit establish a 
policv of always utilizing the lat/bng of their home 
unit in position 1. If some other lat/tong and varia- 
tion are utilized in 1 during flight, the preflidit lat/ 
lonK and variation shmild be entered in 1 before the 
aircraft is secntred. 



6. Taxi clear of large buildings, hangan, or 
other obstacles. 

wAMmwii — " 

Loran* C signal distortion nMty cause erroneous lock* 
ons near lalge metjal objects, 

7. MODE-switch - OPERATEj 

8. When WARN light extinguislies DIS- 
PLAY switch - POSITION. 

^ 9. Depress LORAN COORD key! TD indi- 
cator should illuminate. Check displayed TDA and 
TDB. Displayed information should Be within 4^ 
microsecond^ of that predetermined fpr'the sdected 
geographic location* GRI and specific secondary 
pair. Differences in excess of 4.50 microseconds in- 
dicate probable erroneous bckon.' Reacquisltion 
should be considered. 

10. Depress LORAN COORD k«y - TD Ugjht 
should extinguish. Check displayed lat/tong. Dis- 
played information slunild be within 0«25 minutes cS 
the lat/long represented by the TDA and TDB cto- 
played in step 9. If differences Jn excess of 0J5 
minutes are observed Uie Navigator if not convert- 
ing TD's to lat/lmig correctly and should not be 
used for navigation. Perform the self t^t (BITE) to 
confirm Navigator performance. 

•» 

1 1. Comp«re the displayed Ift/knig in step 10 
to the predetermined lat/long fof the sdtecled geo- 
graphic location. If not within 0.25 minutes of that 
piedetennined lat/long perform update procedures.. 
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mm — — 

jReprdfeit ol error, correct position updating ag^ist 
k known gepgraphtetl reference witfi known good 
^LORAN-C reception wi]l always provide more accu- 
rate iiavigiitton information. 

♦ ^ * 

INFUGHT PROCEDURES 
Leg Change Enby 

Use the foUowii^ procedure to define or redefine 
a fligM hg, in eitl^ AUTO er MANUAL modes. 

1. Set MODE switch to<)PERATE. 

2* Depress CLR Key. Displays should blank. 

a Depiess LEG CHC key. 

4. Enter into the keyboard the numbers of the 
new FROM waypoint and the number of the new 

. TO waypoii^t, in .that order. Tbe new waypoints 
should appear in the lower display. 

5. Depress INSERT. New waypoints stould 
Jump to the FR TO display. The WARN indicator 
will ilhuninate momentarily while the Navigator is 
circulating data for the new leg. * 

NOTE 

' If 0 was selected as the from waypotnt/it wiU auto- 
matically become the present position displayed at 
tfa6 time the INSERT switch was depressed. 



6. To advance^to the next consecutive leg, 
depress GUI LEG CHC, and INSERT. The next 
teg in numerical sequence should appear in the leg 
di^Iay. 

Intemaypoint Range and Bearinr,^,,.^^ 
The navig^or calculates distaiice^iiNM^ 
. from the desi^MtedHFItOH^Wpoint to di^Kde^ 
ignated TO waypoint and dimtays this data for ten 
seconds. These computatioiur ue performed in lat/ 
Iong« thus pnohibiting inteiwaypdint range and bear- 
ing information for waypiints when eimer dr both 
are stored in time differemibes. This is a remote func* 
tion and does not af fect^avigation. Use the follow* 
ing proce dure togb tgiii range and bearing from air* 
cr^ iffeSeni posiflon to any waypoint or from any 
waypofit to any other waypoint. 

1. Verify that MODE switch is set to OPER* 
ATE. Set DISPLAY switch to DIST/BRG. 



2. Depress CLR key. Displays should bhmk. 

3. Depress WPT key. 

4. Enter into keyboard the FROM and t6 
waypoints for which the range and bearing are d^ 
iired. If range and bearine from aircraft present 
position to a waypoint are desired* enter 0 and the 
waypoint number. Numbers should appear in lower 
display. 

5. Depress INSERT. Uopfr display should 
show distance; lower d^play snould show bearing. 
The FROM TO waypdint numbers should ajqmir in 
the FROM TO readout of the lower disptov. After 
ten seconds displays should revert to normal ,DIST/ 

^ ERG display. If required longer, depress DISPLAY 
HOLD. 



Converting Present Foiition Into A Waypoint 
Present position can be fftxzen by depressing 
DISPI^Y HOLD and then transferred to any way- 
point by using the waypoint call up procedure. As 
many as nine points may be stored for reporting, etc. 
Use of this function does not intemipt normal navi* 
gattonal information to other waypoiijts. 

1. Verify that MODE switch is set fo OPER- 
ATE. DISPLAY switch may be in any position. 

2. Select type of coordinates desired to store 
the present position, if time 'differences, depress 
LORAN COORD to illuminate the TD indicator; if 
lat/long, TD indicator must be extinguished. 

, 3. When directly over the position, depress 
and release DISPLAY HOLD pushbutton. HOLD 
indicator should iUuminate^ aircraft present position 
is stored^ and the displays are frozen. 

.4. Depress CLR key. Displavs should blank. 

^ 5. Depress WPt key. 

J 6. Enter into keyboard the number of the 
waypoint into which the desired position is to be 
stored. The selected waypoint number should ap- 
pear in the lower display. 

7. Depress INSERT. Stored vahtes of the held 
% position (whether lat/loiiig or TD) become coordi* 
nates for the selected wavpoint. HOLD indicator 
should extinguish and displays revert back to 
normal. 



EMC 



Pteitiofi Updlting 

Pmlttoii may Be updated a. anv time. It is po«i* 
l)Ie cH)iiipeimte^H^rapagttti^ or map 

emir bv using poiition fkes of known wocmucy. This 
, is*ac%;ampi^^d by entenng the kvawn fix in eidier 
. _ or lat/bng, or by tmng coordimites previously 
stored in a waypoint. When the POS update func- 
tion has lieen selected and the calitiration coordi- 
liases have been entered, tbe INSEIVT key is de-, 
pressed when dlrecdv over ihe selected calibration 
point (fijjure At the iiJstant of switch deffres- 
toll, the coordinates of thit present position are 
nWsured and ctmfpariNl with thf stored coordinates 
the calibration point. The dif ferenc^e ijetween the 
tw(iUM)sitions Is thai use4.as a correction) factor. The 
ci)rnktion will be applied to aO subsequi^nt measiue- 
nient\ until, chaiiged, d<sleted, or a chfltiiige of secon- 
daries\s juade. Noniuii data display is resiuned with 

tbe proper ct)rrectioj* added. 

\ ' 

■ — / sio'i't: / — ~ 

/. f - ' ' 

EitMire th^bvstdin is in track ^iid stabitiz«l by veri- 
tvitiii' that me WARN indicator is extingiUshed and 
CS is sotted before doing a POS update. This 
Wtll enMire'ttfa t the measured TD sliave stabilized. 



' Time DIFference Fdiition tJpdate . 

Use tbe following proc^ure to update system 
position against a known cidibratioin point using 
manually enteied time differences. 7 - 

5witch to OPERATE ami DIS-^ 
. PLAY svWtCh tq PCfen;iON. Verify that system is to 
tnaluWAIWf^^ extinguisbfed). To obaerve 
the jl^p^tte; verify that TD indioitor is illuminated* . 

2. Depress CLR key. Displays should blank. 

/- 

' 3. Depress POS key for position update. 

4. Depress TD^ key to seleM time dlffer- 
enc*e A. 

5u Enter into keyboard seven digits 
representing time difference A to himdredths of 
microsec*onds. Niunbers should appear in upper 
display. 

6. Deptess INSERT. 

. Depress TDB key to select time differ* 
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8. Enter into keyboatxl !>even digits 
repre.senting time difference B to hundredths of 
microseconds. Numbeii should appear in lower 
display. 

9. Depress INSERT key when directly over 
calibration point. Displays should retufh to normal. 
POS UPD indicator should illuminate, indicating 
correction factor is active. 

10. To clear POS update, depress CLR, POS, 
and INSERT. POS UPD indicator should exHnguish 
indicating ct)rrection is removed: * 

Lat/Long Position Update 

Use the following procedure to update system 
position ^against a known calibration point using 
niiyiiiallv entered latitude and longitude coordinates. 

1. MODE switch ta OPERATE and DIS- 
PLAY switch to POSITION. Verify that system is in 
track (VV.ARN indicator extinguished). To observe 
the update ensure that TD indicator is extinguished. 

2. Depress CLR ke/. Displays should blank. 

3. Etepress POS key for position upclate. 

4. Depress N (or S) latitude key. N (or S) 
indicator shotdd illuiriinate. . 

5. Enter latitude' into keyboard. Numbers 
should appear in upper display; • 

6. Depress INSERT. 

7. Depress W (or E) longitude key..\V (or E) 
indicator should illuminate. 

*8. Enter longitude into keyboard. Number 
shquid appear in lower display. 

' " 9. Depress INSERT key when directly over 
calibration point. Displays should return to normal. 
POS UPD mdicator should illuminate, indicating^ 
coirection factor is active. 

J 10. To clear POS update, depress CLR, POS, 
and INSERT. POS UPD indicator should exH^guish, 
indicating correction is removed. 

Waypoiiit Position Update 

Use the following procedure to update system 
position against a knowti calibration point using 
coordinates stored in a waypoint. Coordinates stored 



in the selected waypoint in either TD's or bt/long 
bect)nie the con^*tM positi^ 

. ^ 1. MODE switch to OPERATE and DIS- 
PLAY switch to POSITION. Verify the navigator is 
in track (WARN indicator^ extin^ui^ed). 

2. Depress CLR key. Disj^ys should blank* 

3. Depress POS key for position update. 

4. Depress WPT key for waypoint position 
update. 

5. Enter into keyboard the waypoint number 
in which the c*bordinates have been stored for the 
calibration point. Selected waypdiht number should 
appear in lower display. ^ '" I 

6. Depress IjNSERT key when directly over 
calibration point. Displays ^return to normal POS 
UPD indicator should illuminate, indicating correc- 
tion factor is active. 

7. To clear POS update, depress CLR, POS, 
and INSERT. POS UPD indicator shotild extin^iish. 
indicating c<>rrection is removed. , 

Magnetic Variation Entry 

Use the following procedure to enter Or update 
-/ the angle of magnetic variation. The TRUE indica* 
Vjor is illuminated when there is* no tnagnetic varia* 
tidh inserted in the navigator. 

1. MODE switch to INITUUZE or OPER- 
ATE. To observe, set DISPLAY switch to FF/VAft. 
Magnetic variation may be entered in any position. 

2. Depress CLR key. Displays should blank. 

3. Depress VAR key. 

4. Depress E (or W) key to select direction of 
variation. E (or W) indicator should illuminate. 

5. Enter correct magnetic variation into* key- 
board to the nearest degree. Number ^should appear 
in upper display. 

«. * 

6. Depress INSERT. New variation is ac- 
cepted and displays return to normal. 

a 

7. To clear the system of any magnetic var- 
iaHon, depress CLR, VAR, and INSERT. TRUE 
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indiciitor shotiM illumiiuite, indicating bearing and 
coiirse angle are with respect to true north*^ 

8. To check entry, .set DISJPLAY switch to 
FF/VAR. New variation and direction should ap- 
pear in lower display. 

' — ROTsr — 

Magnetic variation must be updated in 1** incre- 
ments during flight progression for accurate naviga- 
tion. * ' 



ParallelTrack Navigation 

Parallel track navigation facilitates flying parallel 
r to a given course at a selected distance from it. The 
offset distance may be from 0.1 to 99.9 nauticjd 
miles^. .\ series of such ^offset legs may be flown as 
determined by the number of wavpoints entered in 
the system. Distance may be changed in mid-leg. 
The navigator completes this by projecting an artifi- 
cial destination based on the nominal course coordi- 
nates and the offset distance entered, figure 10-2 il- 
lustrates that in order for the navigator to compute 
the artificial destination 3', jthe coordinates of way- 
points 2, 3, and 4 plus the offset distanc*e, D, are 
necessary. 

In manual mode, and in automatic when no sub- 
sequent wavpoint c»oordinates have been entered, 
the offset destination is projected perpendicularly to 
the nominal course. In automatic mode, the offset 
destination is projected on the bisector of an angle 
between consecutive legs. Once the offset distance. 



is entered, all navigation data is calculated with ref- 
erenc*e to the artificial destination. Original way- 
point defined course is not lost, but held in storage 
until parallel track navigation is deselected- The fol- 
lowing limitations apply. 

1. Use of parallel track navigation at l4titude& 
approaching the poles (±80'' or more), is unreliable. 

2. Since parallel track computations are per- 
formed in lat/long c^oordinates, use of parallel track 
navigation while a waypoint is stored as a TD pair is 
ijot possible. 

♦3. Wavpoint course should not contain any 
180" turns. ' 

Use the following procedure to obtain parallel 
track navigation: 

1. MODE switch td OPERATE. To observe 
entrv, set DISPLAY switch to SF/PRL TK. 

2. Depress CLR key. Displays should blank. 

3. Depress PRL TRACK key. 

4. Depress L or R key to select either left or 
right of nominal course. L or R indicator should 
iUiuninate. 

5. Enter into keyboard the desired offset dis- 
tance to tenths of a nautical mile. (O.l through f)9.9 
nautical miles). Selected offset distance should 
appear in lower display. 




OFFSET DESTINATION 
IN MANUAL MODE . 



OFFSET DESTINATION 
IN AUTO MODE 



Figure 10-2. - Parallel Track Navigation. 
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«. Depress INSERT. PRL TRACK indicator 
shuiilcl illiiminute aud displays should revert to se- 
letted functioiK Navigation is for the^offset track. 

7. Tt) deselect piirallel track navigation, de- 
press CLR, PRL TRACK, and INSERT. PRL 
TRACK indicator shonlcl extinguish. Navigation 
sliotild revert to normal! 

Search Operation Using Prestored Patterns 

Once any search pattern has been stored it may 
be called np and lused in flight. Jhe following pro- 
cednres descrilie how to commence search on a pre- 
stored ^ttern. prefonn an optional manual leg ad- 
vance during search, depart from and resume 
search, and tenninate search. 



NOTE 

Prior to commencing a search, tim? should be al- 
lowed for the navigator to settle after initial lock-on. 
Correct ciilO knots) ground-speed is inchoative that 
settling has (Kcsirred. Failure to allow the equipment 
to stubili:£e. prior to assigning it a navigation task, 
will result in a non-convergence, possible lat-long 
nmaway and memory saturation accompanied, by 
loss of track and/or navigator. ^ . 



Commence Search Pattern 
^ To conunence search u.se the followng procedure. 

1. .MODE switch to OPERATE position. To 
observe, set DISPLAY switch to SF/PRL TK. . 

2. Depress CLR key. Displays should blank. 

X Depress LEG CHG key to initiate leg 
clumge. 

4. Enter into the keyboard the single digit 
representing the approach leg FROM point. This is 
usually 0. representing aircraft present position. The 
TO point is the waypoint previously specified during 
searcli ^xitteni storage as the Commence Sifearch 
Point and need not be entered. Number should 
appear in lower display. 

5. Depress SE.XRCH key. CS indicator should 
illuminate. If V^S pattern is desired, depress 
SEARCH again: VS indicator should iUuminate. 

6. Depress INSERT. Leg display should show 
leg selected in step 4. .\UTO M.-VN indicatidn is set 



to .XUTO. Upper display left-most three digits show 
number of legs to be flown in the seiirch pattern; 
right-most three digits show lumiber of legs ct)mple- 
ted. Lower display shows direction of next turn and 

* course of next search leg. T5 manually advanc^e legs 
while flying a search pattern, depress CLR, LEG 
CHG, aud INSERT. Each time this is accomplished, 
the Navigator will advance navigation to the next leg 
and change the displays accordingly. , 

\ conunence search pattern example is illustrated 
in figme 10-3. 

Depart from Search Pattern, Return, 
and Resume Search 

To leave the scheduled search patteni and inves- 
tigate a target, and then return to the point of depar- 
ture to take up search where it was left off, vu^e the 
following procedure: 

• 1. During search, depress SEARCH key at the 
point where the patteni is departed.^ Tlie active CS 
or VS indicator should flash on and off: The leg dis- 
play should blank. The. Navigator stores the aircraft 
position at the time of switch depression. 

2. To resume the search pattern at the depar- 
ture point depress SEARCH again. .Active CS or VS 
indicator stops blinking and remains illuminated. 
> Leg display shows, OE (E signifying point or exit), 
and navigation is not provided from present position 

* to point where the search pattern was left (step^ 1). 
Search patteni resumes where it left off. 

Terminating Search 

Use the following procedure to tenninate the 
stored search pattern. . 

1. Depress CLR key. Displays should blank. 

2. Depre.ss SE.ARCH key. .Active search indi- 
cator siiould blink. 

3. Depress INSERT. Leg display is blanked. 



NOTE 

• Initiating a standard leg change will also terminate 
search and activate navigation to the designated 
waypoint. 
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RhchThete Navifttian 

The rho-tlieU navigation hmction (figure 1(M) 
cdciiktes the latitude and longitude of a waypoint 
that lies at a given distance (rbo), and bearing (theta) 
hmn a giveti waypoint or present position. This 
fiuiction niay be used in two w^: 

m , 

i 

1. To have the navigator calculate lat/Iong of 
the projected point and store it in a specified way- 
point for future use. 

% To have the navigator calculate the lat/Iong 
of the projected point, store it, and automatically 
initiate a 1^ change to provide navigation to that 
point. 

. The navigator will not accept entries of rho dis- 
tances.ovep 250 nautical miles. 



LOMGITUOE 



— LATITUDE 

T0W4^YroiNTTaBE 
DEFINED BY RHO-THETA 
FUNCTION 





RHO 



THETA 



FROM WAYPOINT 
OR PRESENT 
POSITION 



Figure 10-4. - Rho-Theta Navigation. 

Use the following procedure to obtain rho-theta 
navigation. 

1. MODE switcl)/to OPERATE and DIS- 
PL.\ Y switch to DIST/ BRG. • 

2. Depress CLR key. Displays should blank. 

. 3. Depress WPT jmd LEG CHG keys to 
initiate the function. 



4. To store the projected. point as a waypoint 
without obtaining navigation to it, enter fhe single 
digit of the FRQM waypoint from which iho and 
theta are to be calcnilated. To obtain navigation in- 
formation to the "projected point, enter 0 for the 
FROM waypoint. Entering 0 designates present 
position. Number should £43pear in lower displav. 

5. Enter the single digit of the TD-wavpoint 
to be .defined by the rho-theta func*tion. Niunber 
should appear in lower display. 

6. Dep«ess INSERT^ 

T. Enter up to four digits of range (rho) in 
nautical miles and tenths, up to ^250 nautical milts 
maximum. Ran^e should appear in upper display. 

8. Depress INSERT. 

9. Enter up to three digits of liearing (theta) 
in degrees. Bearing should appear in lower display. 

10. Depress INSERT. The navigator wiH cal- 
culate the lat/ldhg of the projected point and store 
this in the selected TO waypoint. If a FROM way- 
point of 0 was entered* a leg change will be automat- 
ic^y initiated and navigation to the calculated point 
will be provided. DIST/BRG will be displayed. 

SPECIAL PROCEDURES 



Master Independe nce 

— ^ — wmr 



Master independent operation is not obtainable 
when using a n^iually stored chain for 4^avit;ation. 

The .\N/.\RN-133 is designed to operate without 
the master Ldran signal when at least three sec-on- 
daries are available and can be adequately rec*eived. 
This allows operation in cases where the master sig- 
nal is*not initially receivable or is lost after naviga- 
tion has Ijegim. In such cases, the Navigator desigiu 
ates a sec^ondary as master and new LOP s ar6 calcu- 
lated. When the master signal bec^omes rec^^vable 
again, it is picked up and treated jis another second- 
ary. This feature operates automatically withcrtit 
operator action, but may be overridden (master in- 
dependence override). The ADVISE indicator il- 
hunijfiates when master independence is enabled. 
.\nd when the MODE switch is set to ADVISE and 
the DISPLAY switch to DIST/BRG, the right-most 
digit in the lower display indicates which ^secondary 
is designated as thd master. When this digit is 0. the 
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navigator hits the real master and is operating iior* 
nuilly: when this digit is 1, 2, 3, or 4, it identifies 
which secondary is being used as the master With 
the DISPLAY switch at DSR TK/XTK, a "1" in the 
• No Master * digit of the upper display (middle 
di0t) itulicates the Navigator does not have a mas- 
ter. Tliis may also indicate master indc{)endence, 
hilt not decisively. When master independence is 
operative, the position update fimction (POS UPD) 
is inoperative as the position update capability is 
based on the real master-referenced system. Master 
independence also disables the automatic secondary 
change advise function. ' 

Master Independence Override 

To override master 'independence (deactivate the 
function) in cases- where it is known the navigator 
will take longer than usual to find the master, use 
the following procedure: 

1. Set MODE switch to .ADVISE ai)d piS- 
PL.\Y switch to DSR TK/XTK. 

2. Depress CLR key. Displays should blank. 

1. Depress 4 key to identify lyaster override * 
function. \ ^ 

4. Enter number 8 into keyboard. 8 should ap- 
pear in lower display laiul in proper ADVISE work 
digit K indicating override. 

.5. I>epress INSERT. Displays should return to 
uornml: master independent override is in effect. 

To remove master independence override (allow 
master iiidependeiure operation), use the following 
procedure: 

1 MODE switch to ADVISE and DISPLAY 
switch to DSR TK/XTK. 

2. Depress CLR key. Displays should blank. 

X Depress 4 key to identify master override 
function. 

4. Enter number 0 into keyboard. 0 should ap- 
pear ill lower display (and in proper .ADVISE work 
digit), indicating normal operation of master inde- 
pendence. 

5. Depress INSERT. Displavs should return to 
noiinal: master independence operation is not per- 
mitted to function normally. ^ 



Loran Cycle Jump 

TTiis procedure permits changing the cycle being 
tracked by the navigator. The tracking point can be 
moved either one cycle ahead or behind the cycle 
currently being tracked, this shoidd be done when 
the navigator locks on 10 usees off. 

1. MODE switch to OPERATE and DIS- 
PLAY switch to POSITION. Depress LORAN 

' COORD ^witch as necessary so TD indicator illumi- 
nates. 

2. Depress CLR key. Displays should blank. 

3. Depress GRI key. 

4. To mpve the master tracking point, pro- 
ceed to step five. To move the A secondary, depress 
TDA key; to move the B secondary, depress TDB 
kev. N and S indicators shp^ld illuminate with TDA 
selection; E and AV indicators should illifininate for 
TDB selection. 

5. If jump is to be made to the left (-), depress 
L key: if jump is to be made to the right ( + ), de- 
press R key. .\ppropriate L or R indicator shoiJd il- 
luminate. * ^ 

6. 49epress^INStRT.*For"secondary A or^ {-) 
jumps, the time difference should decrease by ten 
jnicroseconds. for ( + ) jiuups, the time difference 
should increase by ten microseconds. For master 
jumps, the shift will be + or - five niicroseconds, 
but there is no visible display indication of this. 

Manual Chain Storage . 

The AN/ARN-IJ3 stores the required data for 14 
LORAN chains. Ail oC these, plus the 5100 BITE 
chain used for self test, are permanently stored in 
memory and can be selected by using the GRI selec- 
tion procedure. The navigator allows for manual 
storage of one additional chaiji, providing versatility 
for storing every aspect of any LORAN C or D 
chain. As a gfiide through the storage procedure, 
step numbers appear in the FR-JO display, sub- 
step numbers appear when applicable in the lower 
display. In addition, data from any previously litqred 
manual chain appears in Hipper and lower displays, 
cuing the type-of entry to be made. To correct enbrs 
after any INSERT, it is necessary to display the step 
number in which the mistake was*madcf. To ac<f6riv- 
^plish this, either move the MODE switch out of 
INITIALIZE momentarily and then back, resetting 
the step to 01, or depress INSERT as necessary to 
step to the end of the cue sequence and back to the 



HI 



diiiiniljrtipw To correct data entmd in any itafH 
iMiitir iIm cQcract date omr die inooi^^ 



Use die ntanual chain storage procediiieJor any 
chain not listed in figure 10-7. 



MANUAL CHAIN STORAGE PROCEDURE 



Display 
Countact 



Operator Action 



System Rtqionss 



1. Set MODE switch to INITIALIZE and 
DISPLAY switch to SF/PRL TK. 



Upper display shows previous 
manitia chain GRI. PR TO 
counter is set to 01. 



TO 



□ I 



Enter 
GRI 



1. Depress CLRJcey* 

2. Enter into keyboard seven-digit GRI, 
using seros if necessary. Enter only in 
increments of 2.5 microseconds, entering 

. a trailing seio after the lixth digit. 



S. Depress INSERT. 



Note: The TI3L424 wiH only twck 
teal-worid GRI*s in incnrments of 2.5 
microeeconds (far greater resolution 
than required for any for^eeable 
chain), even though any GRI number 
can be entered. . ^ 



Displays should blank. 

GRI should appear in upper 
dispUy. 



PR TO pounter advances to 
02; previous number of 
secondaries should appear in 
upper display. 



m TO 



□B 



Specify no. 

IKOlldlriM 



of 



1.' Dtpitsi CLR key. 

% . Entw 2, 3, or 4, «iiecifying number 
of leconclarief in cliain. 

3. Depress INSERT. 



Displays should blank. 

Number app^ in upper 
difpWy.^ 

X 

Counter advances to 03. Pre> 
vious Loran C orD selection is 
displayed. «. t 



m TO 



□ 3 



Specify 
Loran C 
orD \ 



L Depress CLR key.« 

2e Enter 1 or 2, specifying Loran C or D. 
1-C;2-D. 

( 

3. ^ -Depress INSERT. 



Displays should blank. 

Number appears in upper 
display. ^ 
♦ 

Countsr advances to 04. Pre- 
vious phase code type is 
displayed. 
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MANUAL CHAIN STORAGE PROCEDURE '(Coijtiiiutd) 



Diipky 
Cotottxt 



Optrttor Action 



Syfttm RcfponM 



m It) 



DH 



Sptcify 
typt of 
phase code 



1. DepresCLRkey. 

2. Enter N or S. tpecifyinf new or 
ttahdard phase co$le« (For definition 
of standard phase code, see new phase 
code preparation procedure.) 

NOTE 

All active Coast Guard Loran C chains 
use standard phase coding. 

3. Depress INSERT. 

If sundard phase code (S) was 
selected, proceed to 05 instruction, 
below. 



Displays should blank. 

Anpropriate N or S indicator 
should light. 



If S was selected counter ad* 
vancn to 05. If N was selected, 
counter remains at 04 and 
lower display reads 01, indicat 
ingsubstep; previous phase 
code value is displayed. 



re TO 



□ I OH 



Master 
interval A 



1. Deprett CLR key. 

2. Enter six*digit octal phase code for 
master, inteiyal A. (Obtain this and 
subsequent numbers by pei^orming 
new phase code preparation pro* 
cedure.) 

3. Depress INSERT. . 



Displays should blank. 

Code should appear in upper 
display. 



Substep counter advances to 02 
previous muter interval B code 
is displayed. 



ra TO 



Muter 
' interval B 



1. Depress CLR key.; 

2. ^ Enter six-digfi octal phue code for ^ 

muter, inte^a^B. 

3. Depress i^^^ERT. y \n 



Displays should blank. « 

Code shoukl appear in upper 
display. 

Substep counter advancu to dl 
PreviG^% muter interval C code 
is displayed. 



m TO 



P3 DH 



Muter 

interval C 



1. Depresi^CLRkey. 

•> * 

2s Enter lix-digit octal phase code (or ' 
maiter interval 

3. Pipress INSERT. 



Displays should blank.' 

Code'should appear in upper 
display. 

Substep countei[ advancu to 04 
Previous muter interval D code 
is displayed; 



ERIC 
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MANUAL CHAIN STORAGE PR 



)URE (CoBtiBtttd) 



Display 

Cotaatm 



Opflrator Action . 



m TO 



DH DH 



Misttr 
mttfval 0 



L DtpnM CLR* 

2. Enttr six^digit octal phaat codt for 
mafttr inttiral D. 

3. Dtpmi INSERT* 



Diipliyi should blank* 

Codt ihottld apptir in ppptr 

diq^lay* 

Subfttp coaatar idvancaa to 06< 
Pkaviouaaaeondarjr 1 iotanal A 
podaiidiapfaqrad. 



Ml 10 



05 OH 



Sacofidary 
1« intarval 
A 



1. Dapraaa CLR. 

2* Eotar six*digit octal phaaa coda for 
aacondary 1 intarval A. 

3. Dapraaa INSERT. 



Diaplaya should blank. 

Coda should appaar in uppar 
display. 

Subitap countar advancaa to 06. 
Pramua aacondary 1 btaival B 
coda is diapliyad* 



m to 



H [dh] 



Sacondary 
1, intarvid 
B 



1. Dapraaa CLR. 

2. Entar six-digit octal phaaa coda 
for aacondary 1 intafval B. 

3. Dapn» INSERT. 



Displays should blank. 

Coda shoukl appaar in uppar 

display. 

Subatap countar advancaa to 07. 
Pkairioua aacondary 1 inttrval C 
coda ia diaplayad* 



«• TO 



Dl OH 



Sacondary 
1, intarval 

C 



1. Dapraas CLR. 

2. Entar six*difit octal phaaa coda for 
aacondary 1 intarval C. 

3. Dapma INSERT. 



Displayaabould blanlc 

Coda should appaar in uppar 

display. 

Subatap countar advancaa to 0& 
Prarvioua aacondary 1 intarval D 
coda ia diaplayad. 



fn TO 



OB OH 



Sacondary 
1, intarval 
D 



1. Daprasa CLR. 

2. Entar six-digit octal phaaa coda for 
sacondary 1 intarval D. 

3. Dapma INSERT. 



Displiya should blank. 

Coda shoukl appaar in uppar 
diaplay. 

Subatap countar advancaa to 09. 
Pravioua aacondary 2 bitaival A 
coda is diaplayad. 



ra TO 



03 OH 



Sacondary 
% intarval 
A 



1. Dapms CLR kay. 

2. Entar six*digit octal phaaa coda for 
aacondary 2 intarval A. 

3. . Dtpms INSERT. 



Displays shoukl blank. 

Coda shoukl appaar in uppar 
display. 

Substap countar advancaa to 10 
Pravtoua aacondary 2 intarval B 
coda la diaplayad. 
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MANUAL CHAIN STORAGE PEOCEDURE (Contiiiutd) 



Difplsy 
Coimtm 



Opiator Action 



Sytttm Bmpotm 



m TO 



10 DH 



Stcondiry 
2» inttrral 
B 



1. Dtpmt CLR kty« 

2. Enttr six«difit octal phai 
stcondary 2^ intanril B« 

3* Ptplrtas INSERT. 



code for 



Displiyt should blink« 

Code should appear in upper 
display. 

Subetep counter advances to 11 
Previous secondary 2 interval C 
code is displayed. 



fn TO 



m) (13 



Secondary 
2, interval 

C 



1. Depress CLR key. 

2. Enter six-digit octal phase code for 
secondary 2, interval C. 

3. Depress INSERT. 



Displays shotdd blank. 

Code should appear in upper 
display. 

Substep counter advances to 12 
Previous secondary 2 interval D 
9ode is displayed. 



re TO 



15 OH 



Secondary 
2, interval 

D 



1. DepFMS CLR key. 

2. Enter six-digit octal phase code for 
secondary 2, interval D. 



3. Depress INSERT. 

Note: Steps 13 through 16 are 
for entering octal phase codes for 
intervals A through D of secondary 

3. Steps 17 through 20 are for 
entering octal phase codes for 
intervals A through D of secondary 

4. If a 3 was entered in |tep 02, per- 
form steps 18 • 16; if a 4 was entered, 
perform steps 17 • 20. 



Displays should blank. 

Code should appear in upper 
display. 



If a 2 wu entetfd in step 02, 
signifying two secondaries, 
k^er display should blank an4 
FR TO counter should adviiuse 
to 05 with previous mutm lit 
itude shown in upper diiplay. 
If a 3 or 4 wu entered in step 
02, lower display counter vrill 
advance to 13. 



rH TQ 



05 



Maeter 
latitude 



1. Depress CLR key. 

2. Depress N or S key to designate 
latitude of master. 

3. Enter latitude of matter. 
4/ Depress INSERT. 



Displays should blank. 

N or S indicator should light. 



Latitude should appear in upper 
display. 

Counter advances to 06. 
vious longitude of^ master is 
displayed. 
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- MAhfUAL CHAIN STORAGE PROCEDURE (CoatiaiMd) 



Countm 


Operator Action 


System Resppnie 




wn TO 




1. 


Depress CLR key. 


Displays shpuld blank* 

E or W idicator should light. 




□E 




2. 


Depress E or W key to designate longi- 
tude of muter. 

Enter longitude of matter. 




longitude 


3. 


Longitude should appear in 
lower aispiay* 








4. 


DepieM INSERT. 


Counter advances to 07; Pre* 
vioug secondary 1 emission de* 
* lay is displayed* 








1. 


Depress CLR key. 


Displays shDuld blank. 


• 






2. 


Enter seven-digit emission delay 
for secondary 1 (coding delay 
baseline in microseconds). 


Emission delay should appear in 
upper display. 




Secondary 
1 emimon 






delay 




3. 


Depress INSERT. 


' Counter advances to 08* Pre* 
vious secondary 1 latitude is 
. displayed* 




m TO 




1. 


Depress CLR key. 


Dbplays should blank* 








2. 


Deprett N or S key to designate 
latitude of secondary 1. 

Enter six-digit latitude of 
secondary 1. 


N or S indicator should light* 


Stcondary 
1 Ittitudt 


3. 


r ftft^ti/ltt cKniilfl annAAv in iinnAv 

display. 








4. 


Depress INSERT. 


Counter advances to 09* Pre* 
vious secondary i longicuae is 
displayed* 




rn TO 




1. 


Depress CLR key. 


Displays should blank. 


r 


OS 




2. 


Depress E or W key to designate 
secondary 1 longitude.' 

Enter six or seven-digit longitude 
for secondary 1. 


E or W indicator should light. 


Secpndtry 
1 longitude 


3. 


Longitude should appear in 
lower display. 








4. 


Depress INSERT. . 

* 


Counter advances to 10* Pre- 
vious secondary 2 emission de- 
tay is displayed. 


\ 


TO 




1. 


Depress CLR key. 


Displays should blank* 




Id 




2. 


Enter seven-digit emission delay 
for secondary 2. 

Depress INSERT. 


Emisdon delay should appear 
in upper display. 

to 

Counter advances to 11* Pre- 
vious secondary 2 latitude is 
displayed. 


Secondary 
2 emiuion 
deljiy 


3. 
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MANUAL CHAIN STORAGE PROCEDURE (Coatiaufld) 



Diiplay 
Counttrs 


/ 

OpmtOT Action 


Syitam Rtqtonat 




«l TO 


1. Dtprm CLR kty. 


Displays should blank. 




1 1 


1 Dtprm N or 8 key to dtiifnate 
Utitudt of ttcondidry 2. 

Utitudt* 


N^r S indicator shouki U|)it 


SKondazy 
2 lititude 


Latitudt shouki apptas in^'upptf 
display. ; 






4* .Dtprt» INSERT. 


Counttr advancts td 12. Prt- 
vious stcondary 2 loni^dt is 
displaytd. 




«• TO 


1: Dtpmi CLR kty. 


Displays should blank. 




IE 


J2. DtprM E or W kty to dtsignatt 
itcondary 2 longitudt. 

> • 

3. Enttr it? tn-digit longitudt of 
itcondirv 2, usinf ztto« whtra 
tpplicablt. 


E or^.W indicator shouki light 


Stcondary 
2 lonfituclt 


Longiiudt should apptar bi 
toiwr display. 






4. ptprttt INSERT. 

* J' ' 
Not*: St*p« 13 • 15 art for stcondaiy 
3 tmiaiion dtiay, laticuat ana lonfiuiutK 
•ttpt 16 • 18 art for ttCQndary 4 tmiasion 
dtlay, latitudt and lonfitudt. If applicablt, 
ptrform thctt tttps utinc samt format ai 
for stcondaritt 1 and 2* 


C6unttr will rtttt to 01 if two 
stcondariis wtrt sptcifiitdt indi^ 
eating tntty is compbtt. ^ 
Cminttr will advanct to IS if 

^V'UIAIW* will* wmiii^^ WW 

thrtt or four stcondsrits wtit 

sptdfltd. 



NLW PHASE CODE PREPARATION 
PROCEDURE 

Standaid phase codes are defined betow. If the 
phase code to be used in manual chain entry devi- 
ates from this standard by as mudi as one hit, it is 
considered a new (N) phase code, and the foQowing 
phase code preparation procedure muit be foBowed. 

LORAN-C Standard Phase Code 

(1 = + or in phase; 0 = -or 180* out of phase) 



Time 



1 1001 OlOMartcr, interval A (and C) 
1001 1 1 1 1 Master, interval B (and D) 
11111001 Each secondary interval A (aind C) 
10101 100Eacfa$econdaryintervalB(andD) 



LORAN*D Standanl Phatt Code 
(Air Fmce DetMtioo) 



Time 



1111010011011001 MiiMr (RMrvtl A 

110 10 110 10 10 1110 MiMir (fiUfVil a 

10100001 100 C^l 100 Mtfltf imirvilC 

10000011 111 IfI oil Mmmt ifiiimi 0 



t 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 SMtudirv 1Jy4 IntA 
1001 1000101 10101 SMWidirv \AA ImJ 
1011101011000010 Umniwnf 14^4 IntC 
1100110111100000 SMSfiitrv 14^ IntO 



1110111111000010 SMMltrvaifitA 
1100110110110101 StMimy 2 Nit a 
1011101010010111 €MfMi«v2lm.C 
1001 10001 1 100000 SmwSinr><w»*0 



V 
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EXAMltE: 

PROBLEM: To ma^ saoooduy 2 phase codei 
the same as secoeidary 1, 3, and 4 {i»r lORAN^D. 
Siiice this is a de^i^atkm bcm standard, it is n^bes- 
sanr to start at thb beginning and enter aD phase 
codes. Begin by eiiteiing the master codes, even 
tfaougjb t[iey do not <%mge. 

a. Start by writine down die Master interval 
code with tim^ flow from left to right: 




iiUoioaiioi\iooi 

b. write ^4^ta from right to left: 
^ ■ \ Time 



1001101 IQOlOl 111 



X 



c. Add two leading zeros and group^^ data 
bits in grpupe of three: \^ 

OOlOOllOllOplOllU 

d. Assign a binar^ value for each bit as shown 
below. This puts the dati^ in binary coded octal for* 
mat for entry into the computer. 



4 2 1 


4 2 1 


4 a J 


4 2 1 


4 2 1 


4 2 1 


tintry vilM 


0 0 1 


0 0 1 


1 0 1 


1 0 0 


1 0 ! 


1 1 1 


* 

Otu 



e. Determine^^ numer^ value of each group 
of three bits as showh below, and write^ich number 
below its respective group. 



4 2 1 


4 2 1 


4 2 1 


•4 2 \ 


4 2 1 


4 2 1 


iinffy viltM 


0 0 1 


0 0 1 


1 0 1 


1 0 0 


1 0 i 


1 1 1 




1 


^ 1 


•5 


4 


1 


7 


Octft vtlui 





Sx«fnptf t 4 ♦ 2 ♦ 1 • 7 



f. This six-digit octal number is the octal 
phase code to be entered in manual chain entry.sub- 
step 01. 

01. 115457 



g. Repeat diis procedure for master interval 6 
asfoDo^: 



Time 



UOIOUOIOIOUIO. 
Reversed: 

< Time 
0111010101101011 
Grouped* two leading zeros added, and converted: 



4 2 1 


4 2 1 


4 2 1 


4 2 1 


4 2 1 


4 2 1 


lintry wtlut 


0 0 0 


1 1 1 


0 1 0 


1 0 1 


1 0 1 


0 1 1 


0«U 


0 


7 


2 


i 


5 


5 


OettI 



b. Enter on worksheet for subftep 02: ( 

02. 0.72553. . '( 

i. Repeat this procedure until aU phase codes 
for the master and eaoi secondary are defined for aU 
four inteii^ To complete this exampte, the nuln* 
bers to be entered (w master interval C and D 
wbuld be* lispectively. 



03.11030605 and 04.» 157701 

% Cakubte aD four secondaries (or as many as 
there are in the chain) in a rimilir manner. Since, for 
diis example, we are making secondpry 2 phase 
codes the same as secondaries 1, 3, and 4, the four 
{^ase code entriiM would be as fcXbm: 



OS. 
09. 
13. 
17. 

06. 

10 

14. 

18. 
» 

07. 
U. 
15. 
19. 



164 767Jnterv«lA 



1264 31InteivaiB 



041935InteivaJC 



10.1:6 



ItjJ 




(yH 003663 Interval 
12. 
16. 
20. 



k. If the ^lew, phase codes M for a LORAN-C 
chain (eight pulses per group instead cff Id), the 16 
pulse format must still be followedv To do this, insert 
a zero l>etwecn pch bit of theXORAN-C, phase 
codeii, and after reversal, add three leading zeros. 
Tins niaintuiite th^ proper pulse spacing in the com- 
puter. As an examlple, the two mastel^ ipterval phase 
c(Kles would be caltfulated as follows: \ 



Crotlped and converted^ 



4 2 1 


A 2 1 


4 2 1 


4 2 1 


4 2 1 


4 2 1 




6 0 0 


0 0 1 


0 0 0 


1 0 0 


0 0 0 


1 0 1 




0 


1 


0 


4 


0 


f ' 





• This data-muiit not be entered for substeps 01 
and a3. since the LORAN-C phase codes repeat 
every two intervals, rather than every four: 



01. 0 10405 03. Oi0405 





>»ertini4 zero' between bits and adding three^ 
leudini; zeros (us underlined): ^ 



OOO OO 1 £0£ 1 0 0 0^0^ I 0,1 



Similarly , substeps J2 and 04 would calculate out 
as follows: I 



lOOlIlll 
Reversed: 

/ 0 

11 11 ibo 1 

Zen^ addedt grouped^ and converted: 



4 2 1 


4 2 1 


4 2 1 


4 2 1 


4 2 1 


4 2 1 


Blmry valut 


0 0 0 


1 0 1 


0 1 0 


1 0 1 


0 0 0 


0 0 1 




d 


6. 


2 


6 


0 


1 


Octaivihff 



Calculate the secondaries in a similar fashion. 
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SELF-QUIZ #10 



PLEASE NOTE: Many students study ONLY the self-quizzes and paniphlk review quiz, thinking that this 
will be enough to pass the End-of-Course Test. THIS IS NOT TRUE. The End-of-Cowse Test is b^sed on the 
stated course objectives. To pass the EOCX you must stiidy all the course material. • 



I. During preflight, erroneous lock&n is indicated 
bya^*^ _ 

A. TDA $.50 microseconds different than 
presdetermined selection 

B. JE?B 5.50 n\icroseconds different than a 
- predetermined selection • , . 

C. flashing CS indicator ' 

D. flashing WARN indicator 

V " 

* 2. The: three . kinds of ^sition updating are 



A. TIME DIFFEREf^tE, LAT/LONG, 
WAYPOINT 

B. TIME DIFFERENCE, - LEG CHO, 
WAYPOINT 

C. TIME DIFFERENCE, LEG CHG. 
LAT/LONG 

D. WAYPOINT, LEG CHG, LAT/LONG 

3. Paraflel Track Navigation is used to 

— • ^ / " • / 

Kipiisly flow^i by 



5. The ARN-133 \yill operate properly 



A. follow a course 
, another aircraft 
' B. fly above the 80"* latitiSe range (North 
Pole) 

C make tiirn$ that are greater than 130° 
' > D: fly an offset course to that already 
programmed 

•0 - • 

'4.^ The LORAN C navigator will not accept rho 
distances over * nautical miles. 

^ ' D. 2oO" 



A. when no master signal' is received by itsing 
a secondary station as master . 

B. wben only the master signal is received by 
assuming secondary positions 

C. when only one /secondary station is re- 
ceived and no master by assuming master 
position, 

D. when, after lockon, all signals are lost, by 
^operating ih the memory rn)ode" 



6. The Aft N-i:i3 Stores data for 
LORAN chains.^ 



A. 10 GRI and 2 manual ^ - 

E 12 GRI and 4 manuar 

C. 14 GRI and 1 manuar ' 

D. 16'GRI and3 manual 

7: 03 appears in . the Display Counters when 
^entering a manual LORAN chain GRL You enter a 1 
to indicate that the GRI is LORAN ; 

A. A ' . 

• B,B . • _ 

^ C C - . 

D. D . ; 

8. Add two zeros to the front of the LORAN D 
PHASE CODE 1011101011000010. When cour 
verted to actual octal for entry in the manual chain, 
entry substep, this number should read ^ 

' /A. 135302^ 

B. 146402 , 

C. 565410 

D. 676510 



tRLC 
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ANSWERS TO SELF QUIZ » 10 



Following are the correct answers-and references to the text pages which' cover each question and correct 
answer. To he sure yoii understaiid the answers to those questions you missed, you should restudy the refer- 
enced portions of the text ' ' ' , 



QUESTION ANSWER ^ REF. 

. ii ,. ■ ' ' ■ ■ ' 

1 B 10-1 

2 . Ax 10-.3 
^ 3 - D , ' 10-.5 

4 . D . - 10-8 

5 A 10-8 . 

6 ^ C 10-9 

7 ' ' C ' 10-10 

8 A 10-16 
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FUCHT PmECTOR SYSTEMS 



Reading Assignment; 
Pages IM through J MO. 



OBJECTIVES 



To successhilly complete this assignment, you must study the text and master the foUowing objectives: 

1. Describe the AN/ AYN-2 system and its components. 

2. Simnnarize the flight director modes of operation. 

3. Explain the preflight procedures for the flight director system. , 



JUCHT DIRgyQB AN/ AYN'2 

Each pilot is provided with a complete flight di- 
rector* system (figure 11-1). The flight director sys- 
tem provides an easily interpreted pictorial display 
of the helicopter navigation situation, and it auto- 
matically computes the required action to obtain a 
desired radio track or heading. The information is 
displayed continuously, and any system failure is 
npvmally indicated by means of flag circuitry. The 
copilot s flight director requires attitude and azi- 
muth inputs from the AN/ASN-50. The pUot^s flight 
director requires azimuth inputs from the AN/ASN- 
oOand attitude inputs from the 1080Y vertical gyro. 

The flight director is powered by the No. 1 AC pri- 
maiy bus and is protected by three circuit breakers on 
the copilot's circiiit breaker panel. Two of the circuit 
breakers, under the general heading NO 1 AC PRI 
FLT DIR and HEADING, are marked PILOT 0B 
and CO-PILOT 0B respectively. The third circuit 
breaker is under the general heading NO 1 .AC PRI 
and is marked ATTITUDE CO-PILOT 0B. 

Power for the; AN/ASN-30 system is supplied 
from the No. 1 AC primary bus, the DC primary 
bus, and the two autotransformers that operate from 
the No. I AC primary bus. The system is protected 
bv circuit breakers on the copilot's overhead circuit 
breaker panel. One circuit breaker, under the gen- 
eral heading No. 1 AC PRI, is marked GYRO COM- 
PASS, the other, under the general heading DC PRI, 
is marked GYRO COMPASS. 
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Figure 11-1. - Flight director set AN /AYN-2 
attitude indicator. 



The flight director system consists of foiu- compo- 
nents: steering computer, attitude indicator, course 
indicator, and instrument amplifier. 



WARNING 



If the radio transforli^r fails and the pilot is using 
TACAN inputs tb the AYN-2, no visual warning will 
be displayed on the flight director or any other flight 
instmment to indicate svstem failure. 



STEERING COMPUTER 

The steering computer provides the pilot with 
steering uiformation via the attitude indicator. The - 
steering computer computes a horizontal guidance 
signal from TACAN/VOR or localizer, heading 
^rvor, and bank angle data. The horizontal guidance 
^signail is displayed on the attitude incjlicator by 
means of the steering pointer^ Necessary corrective 
measiires to the approach, selected heading, and 
radio path are thus provided to the pilot. A steering 
warning service is provided by flag circuits. 



ATTITUDE INDICATOR 

The steering and glide slope pointeYs of the atti- 
tude indicator (figure 11-2) provide guidance in in- . 
tercepting and foUowing localizer and glide slope 
beams or for maintaining a selected heading or 
coiurse. Warning flags indicate any malfunction irt' 
^ the gUde slope, ' locaUzer/VOR, TAG AN, attitude 
display, or steering signal system. The steering Com- 
puter horizQi^ guidance signal ? is displayed by , 
means of the steering pointer. Precise lateral control 
may be achieved by 'maneuvering the helicopter to 
maintain the. steering pointer in the centered posi:: 
tion. The glide slope pointer indicates displacement 
of the helicopter from the gUdeslope path. The posi- 
tion of the glide slope pointer, relative to the pitch 
indicator, indicates the flight correction relquired to 
achieve a smootji approach. The horizontal and ver- „ 
tical guidance indicators described above ^e super- 
imposed on an artificial horizon. The artificial 
horizon consists of pitch and bank indicators and 
provides contihuous monitoring of the flight atti- 
tude. - - 

Steering Flag 

Depending on the position of the mode selector 
switch, failure of the A/A24G-39 vertical gyro of di- 
rectional gyro, remote indicating compass, or radio 
inputs causes the STEERING flag to be displayed. 
Loss of steering computer primary power would 
cause the flag to be displayed regarcfless of the mode 
o switch position. 

Gyro Flag 

Failure of the A/ A24G-39* vertical ^o driving 
the copilot's attitude display, or the 1080Y vertical 
gyro driving the pilot's attitude display, causes the 
appropriate GYRO flag to appear. Failure of the 
.^/.A24G-39 vertical gyro also affects the pilot's and 
. copilot s steering circuitry. Set the mode selector to 
the DEV position and use the pilot's approach indi- ' 
cator as the primary attitude indicator. 



" VOR LOC Flag . ^ 

The VOR LOG flag is in view when -the signal 
frpm the helicopter TACAN/VOR or localizer re- 
ceiver is inadequate. The flag will be in view when 
the receive is malfunctioning, turned off, or not 
tufied to a sufficiently strong TAG AN, VOR, or 
localizer frequency. 

GSFlag 

The GS^flag appears when signals from the glide 
slope receiver are inadequate for driving the glide 
slope pointer. v 

Pitch Bar 

The pitch bar (A, figure 11-2) represents 'imagi- 
nary wings and movesi, up and down as helicopter 
pitch changes. The level flight position of the bar 
may be changed, for reference during cniise, by 
rot^ting^tKe TRIM knob. The pitch bar trim is preset 
when the mode selector is in the ILS position. 

Steering Foiiiter 

Deflections of the steering pointer (B, figure 11- 
2) are commands to establish a selected course or 
heading. The pilot always flies the heli(iopter to bank 
toward the pointer. Proper bank angle is established 
when the steering pointer centers. When on course, 
keeping the steering pointer centered will establish 
the crab angle required to correct for possible cross- 
wind conditions in the ILS and DEV modes. With 
the mode switch in DEV position, steering pointer 
deflections are no longer bank cpm^mands. The 
pointer shows the direction to turn to attain the se* 
lected course. Degree of bank is not included in this 
command since the pointer will center only when 
the helicopter is actually on the selected course. 
DEV mode may be used as backup in the event of 
steering computer failure. 

Horizon Bar / 

As seeii by the pilot, the horizoa bar (C, figure 
11-3) tilts i" the same sense the real horizon tilts as 
helicopter bank changes. A pointer at the top of the 
attitude indicator and index marks on the horizon 
disc indicate aircraft'^ank in graduations of 10, 20, 
30 and 45 degrees. 

Glide Slope Pointer 

The dfeplacement f rom the glide path is shown 
by the glide slope pointer (D, figure 11-2). The glide 
slope is flown by adjusting power to keep the glide 
slope pointer and the pitch bar aligned while desired 
airspeed is maintained. 
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COURSE INDICATOR 

The ctiurse indicator (figure 11-3) displays a pic- 
torial plan view of the helicopter with respect to 
nmijnetic north, selected ^t)urse, and selected head- 
ing. Heading, heading deviation, selected heading, 
selected course, and, crab angle are r^/ against' a 
servo-driven azimuth card. The selected TACAN, 
VOR, and localizer course is displayed pictorially 
and by means of a digital COURSE counter. A digi- 
tal distance display is.also provided on the course in- 
dicator Meter movements not only display course 
deviation, «to-from indication, and glide slope loca- 
tion* bitt also operate warning flags. T^le warning 
flaijs monitor headin^^ display, and radio signals. A 
stationary symbolic aircraft, locatecl in front of the 
course deviation pointer, provides the pictorial jJre-^ 
sentation *of helicopter position and heading. The 

V, course indicator requires a remote amplifier for the 
jtziniiith servo system. Selected courSe and heading 

• may l)e ifl#>fl)anuidly. „ ' 

VORLOCFlagl . 

See ATTITUDE INDICATOR. VOB, LOC Flag. 
OS Flag ^ ^ 

See ATTITUDE INDICATOR, OS Hag: ' • 



HDCCardFIag 

A malfunction in the A/A24G-39 system will 
bring the HDG CARD flag into view; The helading 
circuits also supply-data to the steering pointer cir^ 
cuits. Set the mode selector to the DEV position,* 
TRe steering pointer will show deviation from the se- 
lected course. Readings of all othef parts of the dis- 
plays acre correct regardless of the condition of the 
heading circuitry.- • v 

Symbolic Aircraft 

The aircraft outline fixed behind the instrument " 
face is symbolic of the helicopter (A, figure^l M). 
Moving portions of the course indicator relate to the 
symbolic aircraft to provide a map-like display of -the 
actiiaPfliglht situation. ' 

. " ^ ■■■ * , • ■ . • 

Azimuth Card and Lubber J^ine * ^ ^ ' 
The azimuth card turns as the helicopter tiims; 
thS* syrrtbolic aircraft is always pointed toward the ' 
actual helicopter<.heaCding as read on the azimuth 
card (B, figure 11-4). The helicopter heading may be 
read aGcu^atelv^ under the lubber line at the top of 
the instmment. .A series of ^ndex marks are inscribed 
around the aziouith card for reference^ at the start of 
turns. 



SELECTED COURSE 
DISPLAY 



LUBBER HEADING CARD DISTANCE ^ 

SHUTTER-^ 6'lSPLAY- 




DJSTAflCE 
SHUTTER 



.MINIATURE AIRPLANE 
-HEAOmC KNOB 



COURSE 
KN06 



RECIPROCAL A2»MUTM CaRO 

COURSE ARROW 



Fimtre 11-3. • AN7AYN-2 course indicator. 
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Figure, 11-4. - Course indicator AN/ A YN -2. 
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Course Arrow, Xnob, and Counter 

Tlie TAC7\.V/V0R orJocalizer Q^Sirse is sel/ected 
by positioning the course arrow (C^ figure 11-4). The 
course arrow is positioned by the COURSE knob^ 
The arrow setting is read against the azimuth card or 
on the -COURSE cwinter. The course arrow is 
always set to the inboujid localizer*frbnt course even 
a liack course approach is being flown. * * 

VOR TACAP* Selector Switches 

\ VOR-TACAN selector switch is located in 
front of each pilot on^ the instniment panel. The 
switches select the associated jnayigation receiver 
that will, supply inputs to the particular pilot's-flight 
director svsteni. The pilot's switch has the marked 
|)OMti()iis VOR MASTER and TACAN SLAVEVThe 
copilot's switch has marked positions VDR Sl^VVE 
cuid TACA.N M.ASTER. The MASTER/ SL/WE 
uiarkinn remind both pSots that only the pilot*s 
course knob controls both fligtit director system dis- 
plays when th^ VOR or l(Kalizer receiver, is being 
used. In addition, only the copilot's course knob con- 
trols iM)th flight director displays when the TACAN 
receiver-transmitter is being used. , 



" VVARSKnc"; %~ 

Power failure to the VHF N.\V receiver will cause 
TAC.W infoniiation to be automatically displayed 
on the copilot s flight director system regardless of 
the V'OR-TACAN selector switch4>osition. 

NOTt 

W hen either the pilot s or copilot's VO^l-TACAN se- 
lector switch is in the MASTER position, steering 
ponUer information (ILS mode) is valid /or that par?; 
ticulal^ flight director. If theWR-TACAN SELEC- 
TOR switch is in the SLAVE position, steering 
pomter infomiation (ILS mode^) will not be valid un- 
less the c()urse*'select^ is the same as^that course 
which has been selected on the course indicator of 
the pilot who controls tjie fTight director display 
M.VSTER position!. If the reciprocal of the course is 
selected, steering pointer information will be invalid. 



Course Bar , 
Tbe course bar (D, figute 11-4) is symbolic of a 
segment of the selected TACAN/ VOR radial or loc- 
alizer course. The position^ of the symbohc aircraft 
with respect to the coyrse bar is always the same as 
' the position of the pilot's helicopter with respect to 
' the^selected course. ' 

To/From Arrow 

Ambiguity in omni t>earing information is re- 
solved by the to/frpm arrow (E, figure 11-5). The 
arrow will indicate the direction TO the"*^ station 
• aloutt the course line selected with the course arrow. 

•Miles Counter - , 

Jiie distance to VORTAC or TACAN, sWtion, 
measured by the aircraft DNfE eqiifpment^ is dis- 
play.ed by the MILES counteV (F, figure 11-5). The 
' distance is read in naj^itical mileS. 

Glide Slope Pointer - ^ * • 
' Both the course indicator and the attitude indica- 
tor of the ANrATN-2^have glide slope poititerrt©; 
figure 1 1-5). 

kf 

* - The 'glide slope pointer on the course indicator 
^Iso is useful for quickl^eference when the aircraft is 
inbound on the localizer to the outer marker; inter- 
ception of the glide path is readily seen. 

^HEADING MARKER 

The "iiteering pointer guides the pilot tq^ establish" . 
7 the heading read by the neading marker when the 
mode selector on the attitude indicator is set to the 
HDG position (H, figure 11-5). The heading marker 
is read against the azimuth card and is positioned on 
the Cardi)y jotating the HDCknob. 
- * ♦ " 

INSTRUMENT AMPLIFIER 

Compass and gyro warning flag circuitry and 
seWo amplifiers for the approach horizon and the 
.course indicator are cQiitainw within the'^mstnimenf 
amplifier. 



FUGHT DIRECTOR SPECIFICATIONS 



NOTE 

It is possible for both pilot and copilot to receive 
DME information via their respective course indica- 
tors wlitfnever the TACAN function switch is in the 
T R p<)sition, regardless of the position of either 
VOR/TACAN-SELECTOR switch. 



ThiB following ratios have been 'established for the 
flight director. 

GLIDE SLOPE POINTER 

A full scale deflection of the glide slope pointer 
Qu the vertical glide slope scale corresponds to an 
aircraft deviation of 0.5 degree from the glide path. 
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PITCH BAR 

.A one-ilot deflection of the pitch bar, meaiiured 
ui) ti)e pitch scale,, c*orre$ponds to an aircraft pitch 
an(;le of 5 degrees. 

COURSE BAR 

• VlTien the receiver is tiine^ to a TACAN/VOR 
radial, a two-dot deflection of the course bar corre- 
sponds to an aircraft deviation of 10 degrees. When 
the receiver is tiinj^d to a localizer course, a two-dot 
deflection of the course bar corresponds to an air- 
craft deviation of 2.5 degrees. The course bar deflec- 
tion is nonlinear beyond two dots. 

HORIZON DISC 

Tlie ^aircraft bank angle divisions on the horizon 
chsc represent 10. 20, 30 and 45 degrees of banl^. 

PITCH TRIM 

One division on the pitch TRIM knob represents 
five det^rees of pitch. • ^ ' ' „ , 

STEERING POINTER 

The steerint; pointer will not direct banks in ex- 
cess of 15 denrees in any mode.- 

HDC Mode of Operations • 
A selected heading error of 10 degrees is'equiva- , 
lent to a bank error of 15 degrees. 

ILS (T.\CAN/VOR And Localizer) 
Mode Of Operation 

A Imuk ani^le of 2.2 decrees is equivalent to one 
decree of course datmn. 

"** 

DEV Mode Of'^Operation 

The steerini; pointer indicate/* which way to bank 
tn order to intercept or tr^j^k a selected course. 

s 

FLIGHT DIREd:TOR MODES 

HDC MODE OF OPERATION . . ^ 

Tlie HDC; mode of operation is obtainecj by set- 
tnin the at^it?ide indicator mode selector kqob to the 
\lD( f position^ A magnetic heading is selected by ro- 
tating the course indicator HDC knob until fhe 
heading marker is set to the desired magnetic head- 
nin as read on the azimuth card. Helicopter bank at- > 
tftude. with respect to the horizon, is displayed by 
the horizon disc. Helicopter magnetic heading is dis- 
played by riie position of the azimuth card with 
respect to the lubber line. Helicopter position, with 
respecf; to the selected heading, is given by the 



position of the heading marker (representing 

selected .heading) with respect to the lublier 

line (representing the actual helicopter nu^netic 

heading). ^ ^ 

Horizontal guidance steering information is disr 
-played by the steering pointer. The steering pointer 
deflection indicates ,the amount an4 direction of 
bank required to obtain a selected heading. When 
the helicopter is banked in the- proper direction to 
center the steering pointer and sufficient rudder is 
* applied for a coordinated turn, a smooth entry will 
be mad^ into the magnetic heading. Onc*e the hell* 
copter is on the magnetic heading, minor changes in 
magnetic heading cause the pointer to deflect in the 
direction which the helicopter must he turned 'to 
correct the error. 

ILS MODE OF OPERATION 

An IJ-S, TACAN, or VOR mode of operation is 
obtained by setting the mode selector knob to the 
ILS position, v^lign the VOR-TACAN selector 
' .^itches to desired MASTER/ SLAVE positions. 

When the navigation receiver is tuned to a 
localizer* frequency, the reference pitch attitude 
(the pitch attitude required to maintain descent on 
the glide path) is preset by an adjustment made dur- 
ing test bencK adjustments. The pitch T^ar will be 
automatically positioned with respect to this refer- 
ence each time the mode selector knob is set to ILS. 
The inbound localizer course is obtained by tuning 
the vdR receiver to the proper localizer frequency. 
The COURSE knob is rotated - until the course 
counter indicates the^ heading of the inbound loc- 
aUzer cbtHSg^Jielicqpter position, with respect to the 
localizer course, is presented by the course bar. 

The GS vyaming flags will unmask the glide slope 
pointers when the glide slope receiver is tuned to a 
signal of sufficient strength- *nd the glide slope sig- 
nal is presented. Helicopter position, with respect to 
the glide path, is presented by the attitude indicator 
and course indicator glide slope pointers: A TACAN 
or VOR radial may be selected for ^e with the 
course indicator by timing the associated navigation 
receiver to the desired TACAN or VOR facility and 
rotating th§ COURSE knob until the COURSE 
counter indicates the desifed radial 9n the azimuth* 
card The pilot should make the TACAN or VOR 
course intercept in the HDC mode, switching to the 
ILS mode once the course has been intercepted. 
Helicopter position, with, respect to the selected 
' TACAN or. VOR radial, is presented the course 
bar. Helicopter pitch attitude is displayed by the 



pitch bar. Helicoptci; bank attitude is displayed by 
the horizon disc as in the HDC mode of operation. 
The horizontal guidance steering signal, with cfoss- 
wind c-orrection, is displayed by the pointer. The 
steering pointer deflection indicates the amount and 
direction of bank required to fly a localizer heading. 
^ When the helicopter is banked in the proper direc- 
tion to center the steering pointer and sufficient nid- 
dcr is applied for a coordinated turn, a smooth entry 
will be made onto the localizer or selected course. 
Once the helic^opter has obtained the localizer or se- 
lected course, mifior changes cause the steering 
pointer to deflect in the direction in which the air- 
craft must be banked to correct the error. 

— ^ — ' mrr" ' '~~ 

Steering pointer comman4s, in the ILS mode, are at 
times erratic, oviprly sensitive and contradictory to 
the information displayed by the course indicator. ^ 
This phenomenon is most prevalent when the sys- 
tem is used in proximity to the radio navigational 
aid. The flight director steering pointer should not 
be used in the ILS mode during an instnunent apn 
proach, departure, or other conditions of instrument 
flight requiring high levels of pilot concentration. 

NOTE ' 

The V(5r/TAC.\N selector switches must be alig- 
ned to desired MASTER /SLAVE positions before 
the desired navigational aid is used. In the ILS 
mfxleu in order for the pilot to interpret a selected 
T.\C.AN course with tlie steering pointen and to pro- 
vide a correct ^ pictorial plan view, "ftie pilot's and 
copilot's course counters must display the same 
selected course. 

DEV MODE OF OPERATION 

The DEV mode of operation is oBtained by set- 
ting the attitude indicator rtiode selector knob to the 
^ DEV position. .Wejerence pitch attitude is obtained 
bv setting the pitch' TRIM knob to the desired pitch 
attitude. A TACAN or VOR radial is selected by 
tuning the allisociated navigation receiver to the de- . 
sired TACAN or VOR facililty, aligning the VOR- 
TACAN selector switches to desired MASTER/ 
SLAVE, positions, and rotating the COURSE knob 
until the COURSE counter indicates the desired 
course. 

Helicopter pitch attitude, with respect^to the ref- 
erence pitch attitude, is displayed by the pitch bar. 



Helicopter bank attitude, with respect to the hori- 
zon, is displayed by the horizon di.sc. 'Helicopter 
magnetic heading is displayed by the position of the 
azimuth card with respect to the lubber line. A dis- 
play of helicopter position, with respect to the se- 
lected T.\CAN or VOR course selected, is presented 
by tbe course bar. While the flight director is in the 
DEV mode of operation, the steering pointer re- 
ceives information directly from the selected naviga- 
tion receiver and indicates which way to turn in 
order to intercept or track a selected course. The 
steering pointer does not indicate the amount of 
bank required. Warning flag services are provided as 
in the HDC. mode of operation. 

OFF MODE OF OPERATION 

When the flight director is in the OFF mode, the 
steering computer is deactivated, and the steering 
pointier and steering flag on the attitude indicator is 
l)iased out of view. In all other respects, the OFF 
mode operates the .same as the DEV mode. 

FLIGHT DIRECTOR OPERATION 

PREFUGHT CHECKLIST ^ 

^ ^ I. .Adjust the pitch trim knob to the center 
index on the pitch trim scale; then check to see that 
the positions of the pitch bar and horiion bar corre- 
.spond to the actual attitude of the helicopter. 

# 

2. Check to .see that the helicopter heading 
corresponds to the heading read on the azimuth 
card. / f 

3. Tune the helicopter TA(;:AN or VOR re- 
ceiver t6 a T.\C.AN or/ VOR station. Set the mode se- 
lector to the DEV position. Set the course arrow to 
the radial on which the aircraft is located. The 
course bar and the steering pointer should center. 

4. .Move the course arrow 10'' to the right oi' 
left. The course bar and steering^poyiter should both 
be deflected in tippropriate directions. The course 
bar should be deflected to the outer dot. 

'5. vSet the mode selector to the ILS position. 
The steerino^pointer should call for a Hank toward 
the selected course. 

6. Move the course arrow to a position which 
centers the course bar. The steering pdnter should 
come to rest centered. 



no 



7. Tune the helicopter VOR receiver to the 
localizer. Set the' cdurs'e arrow to the inbound 
localizer frout course. The course bar should be de- 
flected in a direction appropriate' to the location of 
the localizer. The steering pointer should cadi for a 
l>aak toward the localizer. 

8. Set the mode selector to the OFF position. 
The STEERING flag and the steering pointer should 
lK)th*l)e hidden from view, o 

3.* ' \ 

9. Set the mode selector to the HDG ^i- 
tiou/Set the headini; ifrarker under the lubber line. 
The steering pointer should come to rest centered. 

10. Move the heading marker to the left. The 
steernm jjointet should he deflected to the. left. 

AFCS ACCELEROMETER CHECK 

. / 

Tliis check should be accomplished if usage of the 
AFCS coupler is anticipated. / 

^ 1. Place the meter selector on the CH.ANNEL 
MONITOR panel IP the CPLR posijtion. 

2. Set the MODE.selector/bn the AFGS indi- 
cator to the A MODE. / 



3. Place the DOPPLER in STANDBY 

4. Put the Altitude Se\ Pot on the AFCS 
CONTROL PANEL to 0. (zero) 

3. Push the AFCS Button on the AFCS Con- 
trol Panel to engage the AFCS. ^ 

Locate the '6eadbank/ null area on the dnft pot 
by setting the knol? to the full counterclockwise posi- 
tion. Slowly rotate the; drift pot clockwise, noting 
that the roll bar on the AFCS indicator will follow 
the movement of the drift pot until the dead/bank 
null area is reached. The^ roll bar and the drift pot 
should both be centered. If the roll bar is not cen- 
tered, within the donut, adjust the associated acceler- 
ometer null set screvs^s to obtain proper aligmnent , 
within the donut. Repeat the same procedure for the 
sjjeed pot. . 

Check the vertical accelerometer by noting the 
position of the vertical pointer. Alignment should be 
within ± .25* of a division from the center. If it is 
not, adjust the appropriate accelerometer null set 
screw to obtain proper alignment. 

If iixe altitude or cyclic coupler checks are not 
going to be accomplished, place the meter selector 
switch to ASE and disengage the AFCS. 
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SELF QlilZ 



PLEASE NOTE: Ma^v students study ONLY the self^juizzes and pamphlet review quiz, thinldng Aat tWs 
will l>e eiiough to pass the End-of-Course Test. THIS IS NOT TRUE. The End-o -Couise Test is b?sed on the 
stated course objectives. To pass the EOCT, you must study all the course material. 



I. The horizontal guidance signal is displayed 
on thfe attitude indicator of the flight director system 
by means of the 

A. horizon disc 

B. steering pointer 

' C. pitch bar display 
D. glide slope pointer 



2. Anv malfunction in the glide slope system is 
hnlicated by a/ an - 



\ 



A. amber-light 

B. green light 

C. buzzing signal 

D. warning flag 



3. The AN/ AYN-2. steering flag is displayed, 
regardless of the mode switch position, when the 
fails. 

V 

A. radio input 

B. directional gyro 

• C. remote indicating compass 
D. steering computer primary power 



4. The pitch bar trim is preset when the mode 
selec tor is in the - position. 

A. OFE 

B. lUS * 

C. HDC; ^ 

D. DEV 



5. The helic()|)ter heading will be accurately 

shown under the on the AN/AYN-2 

course indicator. 

y. 

A. lubber line 

B. a/inntthcard 
course arrow 

D. heading marker 




6. TACAN information -will automatlcaDy be 
displayed on the copilots* flight director system 

when there is a power failure to the 

receiver. 



A. DF-301 

B. UHFCOMM 

C. VHP NAV 

D. LF/ADF 



7. The heading marker is read against the azi- 
muth card and is positioned on the card by rotating 
the . 

A. course knob 

B. heading knob 

C. heading marker 

D. glide slope pointer 

8. When the reviver isjtuned to a localizer 
course, a two-dot deflection ^f the flight director 
course bar corresponds to an aircraft deviation of 
degrees. 

A. 1.5 

B. 2.0 

.C. 2.5 • . 

D. .3.0 . • 

9. All ILS. TACAN. or VOR mode^ operation 
is obtained by seating the mode selector knob to the 

position. 

A. ILS * ' 

B. VOR 

C. T.ACAN 

D. MASTER 

10. Diiriiig ail iiistriuneiit approach, the flight 
director steering pointer should not be \ised in the 
_in(>de. 

.\4 OVR 

B. ILS 

C. DEV 

D. ADF 
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ANSWERS TO SELF-QUIZ jtyll 




Followiiig are the correct answer^ and references to 
answer. To be siire you understand the answers to tf 
eaced portions of the text. 




ges which clover each Question 'and correct 
you missed, you should restudy the refer- 
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ELECTRONIC FUGHT AIDS 



Reading Asbignnieiit: . * 
Pages 12-1 through 12-9 ^ 

\ ' ^OBJECTIVES 

To siiccesshdly complete this assignment, yoii must study the text and master the following gbjectives; 

1. Describe the ribdar altimeter system. > " 

2. Summarize the operation of the radar set. 

3. Explain the Doppler radar system. ^ \ \ 



RADAR ALTIMETER AN/APN 171(V) 



Radar altimeter set AN/APN-171(V) consists of^ 
i;eceiverrtrahsmitter, two Indicators, and two an- 
teiHuts. The' set provides instantaneous indication of 
actual cleariince between Ihe heiicopter and tenain 
f roih 0 to 5,0()0 feet with the following accuracies: . 



Altitude (ft) 

()-2(KK^ 

2()()-l()()0 

I()(Ky-5(X)0" 



Accuracies; 

i(;3ft.>+ 2% of altitude ) 
: (7ft. 2% of altitude) 
(25k. + 2% of altitude) 



Altitude, in feet, is indicated by the radar aliti- 
meter. inVlicators (figure 12^1) located on ihe pilot's 
and copilot s instrument ^anel.^The radar ^Itinieter 
is powered by the^DG primay bus and the No. 1 .\C 
prinuuT bus. Both -'the DC and AG circuits are pro- 
tected by circuit breakers on* the copijot's circuit 
breaker panpl. One circuit breakeris marked BDR 
ALTM under the general heading DC PRI. The 
ofher circuit breaker is marked RDR ALTM '0A' 
undet: the general heading NO. 1 AC PRI. 

RADAR ALTIM|;TER OPERATION 

A control knol), located on the lower left corner 
of the indicator, cpmbinas functions to se I've is-a 
test witc'h, a low level warning index set control,, 
and ai) on/off power switch. The system is turned 
on by rotating* the control knob, niarked PUSH-TO- 
TE^t, clockwise from t4ie OFF position and is the 
onlv control necessary for eqiiipmertt operation. 




- Figure 12-1. - Radar altimeter AN/ APN-l7l(V).^ 

Three minutes must be allowed for system waniiup. 
Both control knobs must be in the OFF position to^ 
secure'the set. Continued clockwise rotation of the 
control knob atoward -the SET position will permit 
each pilot to select, any desired low-altitude limit, 
which will be indicated by the Jow-level waniing 
index marker (bug) on 'the indicator. A low-level \ 
warning light, located on4:he' lower right-hand cor- 
ner of the indicator, will illuminate and show the 
marking LOW any time the helicopfer is at or below 
the low-altitude limit that has been selected. 0\\ 
helicopters. modified^gyT.O. lH-3(H)f-570, the' low' 
limit warning lights can be dimmed by using the 
dimming switch for fhe Caution/ Advisory panel.^ 



" NOTE r 

Rheostat marked PILOf FLT INST on the over- 
head switch panel must be ON to use the tjright/ 
dim switch/ - 



Depressing the PUSH-TO-TEST control switch 
provides a testing feature of the system at ^nyr time 
"and altitude, provided the RAD ALT mode ofrth^ 
AFCS is disengaged. When the PUSH-TO-TEST 
control knob is depressed, a visual indication of 100 
:±: 15 f^et on the indicator i^ indicative of satisfac- 
tory system operation. Rele^ing the PUSH-TO- 
TEST control knob restores the system to normal 
operatioli. In addition to altitude measurement, the 
altimeter provides' outputs to the coupfer for 
RADALT HOLD operatidn; 

RADAR ALTIMETER WARNING SYSTEM 

(RAWS). : • 

Thi ee audio warning signals are developed by the 
altimeter and are fed into the pilot's and copilot's 
headsets. The first is a 1,000-Hz steady tone which 
sounds when the altimeter is unreliable. At approxi-, 
mately 200 feet, a 1,000-Hz tone is switched on for 3 
seconds and is pulsed at a rate of two pulses per sec- 
oikI. At 50 feet, this tone is again switched on for .3 
secoiid.s but is pulsed at a rate of four pulses per sec- 
ond. A two-position switch on the instrument panel, 
marked ON and OFF, under the heading RAWS 
(fii^ure 12-2) turns the RAWS system on and off. 
Wli^ii the switch is in the OFF position, an amber 
lit;ht on the caution advisory panel, marked RAWS 
OFF, is illiuninatec^. 




RAWS 

ON 



s 1637 cn 



Figure 12-2. - Radar altimeter warning, 
system ( RAWS) selector switch. 



Failure Indications 

Loss of system power or tracking conditon will be 
indicated by a black and yellow striped flag which 
appears in the indicator window on the lower center 
portion of the indic*ator. If the system should be- 
come unreliable, the black and yellow striped flag 
will appear, the indicator pointer will go behind a 
mask, marked NP TRACK, to prevent erroneous 
readings, and a 1,000 Hz audio {one will sound in 
botlfpilot's ICS. If the ctjupler RAD ALT hold mode 
is eng^iged at this time, it will disengage. During^nor- 
mal fli^t operations, it is not necessary to turn the 
system off when the aircraft is operating above 
5,000 feet. 



. . ' nSte 

IF AC power is lost, the pointers freez^ in position. 
An audio warning will be heard on the ICS if AC 
power is lost and the RAWS switch is ON. 



RADAR SET AN/APN IOS 



The AN/APINfel95 radar set is a lightweight, 
pulse-modulated radar system consisting of a receiv- 
er-transmitter, synchronizer, control panel, indica- 
^ tor, and antenna. This set provides an accurate and 
continuous picfiu"e of weather' conditions (weather 
map) in the general sky area ahead of the helicopter 
and is used as a navigation and search aid to" extend 
the vision of the pilot. The AN/AP]M-195 is, powered 
by the No. 1 AC primary bus and is protected by a 
circuit breaker on the copilot's circuit breaker panel. 
Th? circuit breakef is marked SEARCH RADAR 
under the general heading NO. 1 AC PRI. In addi- 
tion, pitch and roll inputs from the AN/ASN-50 are 
necessary to stabilize the antenna. 

RADAR SET CONTROL PANEL 

The control panel and s^imuth range indicator 
(figure 12-3) are centrally located on the instrument 
panel and are accessible to toth pilots. The control 
panel contains three controls:' a mode selector 
switch," a receiver gain contfol, and an antenna tilt 
control. 

■*/ ■ , 

1 Mode Selector 

The mqde selector 'switch is a rotary fi^ur-position 
switch marked OFF-STBY-OPR-CTR. The OFF 
position disconnects power from' the radar set. The 
STBY position applies voltage lo tube filaments and 
initates an approximate four-minute time delay for 



12-2 



160 



CKCHOUhO CONTIIOt RANGE RAN 06 CONTROL - 




Figure 12-3. - Radar set AH/ APN-1!^. 



warm-up. It also holds the eqiiipitient in standby 
condition after the four-minute time delay expires. 
The OPR position applies voltage to all circuits 
(jifter elapse of four-minute time delay) for normal 
operation. The radar echo from the target area is dis- 
played on the azimuth -range indicator screen as 
bright spots or areas. The contoiu- circuit is inopei^a- 
tive. When the switch i? in the CTR. position, areas 
of heavy rainfall are displayed on the azimuth range 
indicator Screen as dark areas or black holes sur- 
rounded by bright rings which represent areas ©f* 
.lighter rainfall. ' / 



CAUTION ^ 

There is a detent between the OFF and STBY posi- 
tions to prevent accidental shutdown of the mdar 
with a suB^iequent recycled four-minute -delay: To 
overcome this when shutting off the>5vstem, depress 
tfie mode selector switch (pushed into the control 
panel) when going from the STBY to the OFF posi- 
tion. Deviation from this procedure will result in a 
broken switch which will indicate OFF when ac-* 
tiiallv^in the STBY position, STBY when hi the OPR 
position, the OPR in the CTR position. 



Receiver Gain Control 

The receiver gain control, marked RECEIVER 
gain! controls the amplification of the radar echo 
received. 

Antenna Tilt Control 

The antenna.tilt control, marked ANT, is a .syn- 
chro control marked UP and DOWN^at 5° intervals. 
The control varies the tilt of the antenna reflector 
between ^5 degrees above (UP) and 15 degrees 
below (DOWN) the horizontal reference plan^ of 
the helicopter. 

Azimuth-^ange Indicator 

Tlie azimuth-range indicator contains a s(;reen 
that displays target echoes, a' range switch, a back- 
ground control, and a dimming control. The screen 
indicates the range and azimuth of target??. . 

The unmarked range switch is located in the 
upper right sidf of the indicator and is a thiee-posi- 
tion rotary switch. The range switch, when rotated 
fully counterclockwise to the first position, will il- 
luininate an indicator marked 10/5 at the base of 
the screen. This position provides a 10-niile sweep 
trace and two 5-mile range circles on the j^creen. The 
second clockwise positibn on the rotary switch will 
ilhiminate an indicator, marked 30/10 at the base of 
the screen. This position provides a 30-mile sweep 
trace and- three 10-mile range circles on the screen. 
The third clockwise position on the rotai*y switch 
will illuminate an indicator at theLase of the screen, 
marked 60/15. This po.sition provides a 60-mile 
sweep trace and four 15-mile range circles on the 
screen. All distance references are in nautical miles. 
The mnnarked background control located in the 
upper left side of the^indicatbr is in the niininiunV in- 
tensity position when rotated fully countertiockwise. 
The background cpntrol adjusts the level of back- 
giound noise to pennit very weak echoes to be 
viewed on the screen. The dimming cotitrol, marked 
DIM, revolves on the peripheiy of the screen and is 
u.sed to dim the display for best viewing. The dimm- 
ing control is off when revolved fully counterclock- 
wise (down). 



RADAR OPERATION 

Preliminary Operating Procedures: 

1. Mode Selector Switch - OFF. 

2. Antenna Tilt Control - CENTERED (0). 

. 3. Receiver Gain Cpntrol - FJJLLY COUN- 
TERCLOCKWISE. 



4. Raiine Switch - 60/ 15. 

5. Backiiround Control - FULLY COUN- 
TERCLOCKWISE. 

6. Dim Control - FULLY " COUNTER- 
CLOCKWISE (down). 

ST.\RTING 

f. Mode Selector Switch - OPR. 



NOTE . " 

The e({(iipnient will not fiinctioi) for 4 minutes be- 
c'auNe of a hnilt-in antomatic time delav . 



2. Raiiye Switch ■ .30/ 10. 

:i. BackynMiiid Control - .\S REQUIRED ' 

Adjust l)acki*round control nntil .SiC^pe beconie.s 
Hreen. Then turn counterclockwise untif green just 
disappearN i ranye marks will still be visible). 

4. Receiver<;aiu Control. - .\S REQUIRED. 
' .5. Backyround. Control - AS REQUIRED. 

6; Dim Ccfntro; - AS REQUIRED. ' 
7. RajineSwik h - AS REQUIRED. 

5. Antenna Tilt Control - ADJUST FOR 
TARGETS. 

Tnrn'the tilt control slowly tapproxinmtely I'' per 
setonch when adjnstinl; for small tari^ets. such as 
ships. ' 

Weather Observations 

(See figures 12-4 and 12-5.) 

Perfonu the prehnviimrv operating proced\ires: 

1. Antenna Tilt Control - AS REQUIRED. 

2. Mode Selector. Switch - OPR." ' 

X Receiver (;ain Control - AS REQUIRED. 

" ' 4. Ranue Switch - AS REQUIRE^D. 

5. Mode Selector Switch - OPR/CTR AS 
REQUIRED. 




THE RANGE SWITCH IS NOW IN THE 60/15 POSITION; THg , 
MASTER SWITCH IS IN THE OPrt POSITION. THE CLOSEST 
PORTION OF THE FRONT IS OISPLAYEO APPROXIMATELY 30 
DEGREES LEFT OF THE 0-OEGREE REFERENCE AT THE 
DISTANCE OF APPROXIMATELY 40 NAUTlCAt^MjLES. 

THE EXTENT IN AZIMUTH OF AN ACTIVE. TURBULENT STCfRM IS 
,5H0WN IN THIS pISPLAY.' HOWEVER. NO INFORMATION RELATIVE 
TO AREAS OF HEAVY TURBULENCE OR RaINFaLL GRADIENTS 
IS OBTAINABLE. AN AIRCSaFT MAY BE FLOWN AROUnD THIS 
FRONT BY AVOIDING AREAS OF INTENSE ECHOES. S 1639 CI) 



Fijj^ne 12-4. * Weather interpretation (OPR) 
position. * 



DOPPLER RADAR AiN/APN I75(V ) 
(SHE FIGURE 12-8.) 



. Tlie Doppler radar is a navigation system using the . 
'T)oppler effect to determine drift and ground speed. 
Four beams of pulsed microwave energy are beamed 
toward the eaith along the comers of an iniaginary 
pyranud whose peak is at the helicopter, Echoes from 
the front pointinj^ beams undergo upward Doppler 
shift, whereas eclioes from the reai-ward beams un- 
dergo downward Doppler shift. Similarly, drift causes 
D:)ppler shift of- echoes from beams on one side with 
respect' to beams on the other side of the helicopter. 
The Doppler effect is the change in the observed fre- 
(jnency of a wave due to relative motion of source and 
obsei-ver. When the distance between the source and 
obsei-ver is decreasing, the observed frequency is 
higher than the source frequency. When the distance 
is increasing, the observed frequency is lower. Tlie 
Doppler shift^ is the amoimt of the change in the 
observed frequency of a wave due to Doppler effect, 
expresiied in heitz, also called Doppler frequency. In 
addition, theTiover inditator in D mode is used to dis- 
play fore and aft, left and right, and vertical velocity. 
(See figure 12-7.) 
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THE RANGE SWITCH IS STILL IN TmC ftO'^lS POSITION, HOW- 
tVEH. THE HAASTER switch IS NOW IN THE CTR POSITION. 
THIS DISPLAY SHOWS AREAS OF HEAVY TURBULENCE. AN 
AREA OF HEAVY RAlWf ALL IS OlSPlAYEO'AT 0 DEGREES' 
35 NAUTICAL MILES SMALLER aRCaS OF LIGHT RaINPaLL 
ARE SHOWN AT 15 DEGREES LEFT OP THE (W)EGREE REF- 
ERENCE AND 35 DEGREES LEFT OF THE (W)EGREE ^EF- 
ERENCE AT A. RANGE OF APPROXIMATELY 30 NAUTICAL 
MILES. 

•HE RAPID CHANGE FROM BRIGHT TO DARK AT THE O-OEGRfE 
REFERENCE POSITION INDICATES EXTREME TIlRBULENCt 'N • 
THE XRE A AROUND ThC CONTOUR OF THE BLaCK HOUE. T^HE 
,^ RAIN GRADIENTS AT 15 DEGREES LEFT OF CENTER ARE NOT 
* STEEP TURBULENCE MAY EXIST AT THi6 POSITION. BUT IT 
iS NOT AS EXTREME AS AT THE O-DEGREE POSITION s 8640^X11 ./ 



Fii^ire 12-5. - Weather interpretation fCTR) 
position. 




FinAire 12-6. - Doppler controls 
AN/.APN-175iVVL 



DOPPLER SENSOR GROUP 

The Doppler sensor group operates at a fre- 
(luencv of 1332.5 MHz through an altitude range of 
15 to 3(),(K)0 feet. The group consijjts of a* receiver-^ 
transmitter, a frequency trackerf an antenna, and a 
control panel. .A blower is provided to cool the oper- 
ating components and to eliminate fumes in the 
Doppler compartment. The transistorized receiver- 
transmitter produces a freqlieiKcy-modulated signal 



of. 13325 MHz to the antenna, which transmits and 
receives four beams in a square pattern to the land or 
water below. There are two forward and two back- 
ward beams. The signals returned to the antenna by 
the reflecting surface are received by the frequency- 
tracker as forward and backward Doppler signals 
from the receiver-transmitter. The receiver-transmit- 
ter produces a single frequency equal of , the center 
frequency of the summed totals of the forward and 
backward.signals, and provides error voltages to align 
^ the antenna witii the ground track.. The horn excited 
wave-guide-type antenna is mounted on the bottom 
of the fuelage. The antenna contains one transmitting 
and two receiving waveguide assemblies. The antenna 
will rotate with drift an^e changes of the helicopter 
up to* a maximum of 90 degrees, left or figbti at a 
minimum rate of 6 degrees pier second. The antenna 
receives pitch and roD information from A/A24G-<}9 
inputs and maintains a level attitude by movement of 
the antenna up to limits of 45* of roll (left or right) 
and 25 ''^of pitch (up or down). The set provides reli- 
able ground-speeds, ftom -50 to +390 knots, and 
left and right drift angl^, up to 90 degrees, 6v6r all 
reflectivie surfaces. The groundspeed and dj|^ angle 
outputs are then fed to th6 navigation computer 
AN/AYN-1 for computation of present position. - 

The Doppler sensor group is operated from th^ 
Ooppler switch panful (figure 12-8). The set will de- 
tect any loss of Doppler signal and seftd an input to 
the navigation computer.. The navigation computer 
wffl then use the last reliable wind solution from the 
Doppler sensor ^up, use true airspeed and heading 
' inputs to solve groundspeed and tracks and furnish 
groundspeed Jind drift angle memory signals to the 
Doppler sensor group until the Doppler signal re- 
turns. The Doppler sensor and the Doppler compart- 
ment blower are powered by the No. 1 AC primaiy 
bus. The sensor group circuit breaker is maiked 
RDR 0B, and the compartment blower is marked 
COMPT BLO 0C. Both circuit breakers are on the 
copilot's circuit breaker panel, under the general 
heacjings DOPPLER and NO. 1 AC PRI. The dop- 
pler sensor also receives 26 volt AC power from the 
radio auto transformer. 

HOVER INDICATOR 

^ The hover indicator (figure 12-7) in D mode dis- 
plavs information developed by the Doppler navi^- 
tion set, AN/APN-l75(V)-l. In D mode, the hori- 
zontal pointer and scale are not used.^At gromid 
speeds in excess of 23 ±: 5 knots, the horizontal bar 
is bottomed. At ground speeds less than 23 ± 5 
knots, the horizontal bar indicates groiuid speed in 
5-knot increments and shows whether the direction 



vERTTOL POINTER 

A MONaOffS ALTITUDE CHANNEL 

C NOT USED 

0 UP ASCENT CXJ^N DESCENT 



«arn«nc flag indicates 

a aPCS <N8PERativE 
C UNUSABLE CROSS TRACK ERIfOR 
D'DOPPLER IN MEMORY OR 
MALFUNCTIONING 



vER^ CaL POINTER SCALg ^ 

A eACH NCREMEf«T:,.f^€PHE5£NTS 

:5 -OF FULL SC/CC V 

D€rLeCT»ON/ t 

: NOT jseo \ • ■ 

EACH NCREMENT'kEPJieS^TS 



vERT'CAL BAR 
*.»«ONtT0RS ROLL CHANNEL 
C 5H0*S COMPUTED CROSS 

TRACK ERROR 
DSMOwS OiRECTJON AND 

RATE OF DRIFT aT' 

GROUND SfEEDS LESS 

THAN 33 t 5 KTS ^ 
NOPERaT VE AND BAR 

CENTERED AT GROUND ^ 

SPEEDS N EXCESS OF 

23 5 $ < T$ 



VERTICAL BAR SCALE 
A Each ♦NCREmEnT 
REPRESENTS'WOF 
PULL SCALE DEFLECTION 
C EACH NCREMENT 
^0 i$T DIVISION MARK 'S SMILES 
2ND DIVISION MARK \% I 0 MILES 
3RD DIVISION MARK IS 2 0 MILES 
4TH DIVISION MARK IS 4 0 MILES 
0 EACH NCREMENT 
REPRESENTS S KTS UP 
TO A MAXIMUM OFTOkTS 




MODE DISPLAY WINDOW 



HORIZONTAL 6AR 

A ' MONITORS PITCH CHANNEL 
C - NOT USED 

aCROUNO SPEED. UP APt OOWN- 
PDRWAR&. AT GROUND SPEEDS 
LESS THAN 23t SKTSBAIf 
BOTTOMED AT GROUND SPEEDS 
IN EXCESS OF 23 1 3 KTS. 



HORIZONTAL BAR SCALE 
A . EACH INCREMENT REPRESENTS 
25% OF FULL SCALE 
DEFLECTION 
•XOTUSEO 
D. EACH INCREMENT REPRESENTS 
S KTS UP TO A MAXIMUM OF 20 KTS 



^bRIZONTAL PtllNTER 
A ' MONITORS YAW CHA/INEL 
C- NOT USED 
^D - NOT USED 



HORIZONTAL POINTER SCALE 

A . EACH InCR€MEnT 

REPRESENTS 251 OF FULL 
SCaVE DEFLECTION 

C . NOT USEb 

D ' NOT USED ,^ 

- M: 



Figure 12-7. - Hover indicator. 
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*l)eiiin traveled is either forward or aft./ If the hori- 
zontal bar is al>ove the centeiiine, the aircraft is 
niovinn aft; if the bar is below the center, the air- 
craft, is niovini; forward. Elach increment of the hori- 
zontal bar scale represents 5 knots up to a maximum 
of 20 knots. At ground speeds in exc^s of i3 ± 5 
knots, the vertical bar remains centered. .At ground^ 
speeds less than 2:3 5 knots, the vertical bar wilj 
show lateral drift aud rate of drift, ^lach increment 
oT the vertical bar scale represents 5 knots up to a 
maximum of 20 knots. The vertical pointer above its 
centerliiie shows ascent and below descent. Each 
ii^icrement of the vertical pointer ^scale represents 
li3-feet-per-minute up to a 500-foot-per-minute 
rn«|\imum. 

DOPPLER COP4TROL PANEL 

The doppler control panel, marked DOPPLER, 
(figure 12-8) consists of four toggle swatches and a 



memorv light. The panel is located on the center 
console aft of the navigation computer controller. 
The POWER switch, with, marked positions OFF, 
STBY, and ON, will remove power in the OFF posi- 
tion. The STBY position permits the sensor group to 
wanu up and to beheld in a standby status. The ON 
position places the sensor group in operation. The 
G/S (ground speed) switch, with marked positions 
INCR (increase) and DECK (decrease), is used only 
for test. The memory light is on during a loss of 
doppler signal. The memorv light is also on when the 
POWER switch is in the STBY position. The DR. 
(drift) switch, with the marked positions LEFT and 
RIGHT, is u.sed <only for preflight and "test.^The 
LAND-SEA switch is used in the LAND position 
over land and in the SE.-\ position over water. When 
the Beaufort sea state is 3 or greater, more accurate 
doppler .sensing is obtained with the LAND-SEA 
switch in the L.AND position. 



DOPPLER RADAR SYSTEM COMPONENTS - LEADING PARTICULARS 



COMPONENT 



FUNCTION 



Receiver-transmitter 



Transmits FM/CW signals of 13,325 ± 2.5 megahertz, and receives 
doppler spectra from outputs of antenna forward and aft mixers. Pro- 
vides IF amplification of spectra for application to frequency tracker. 



MoiiiitinU 



.Secures ^ receiver-transmitter to electronics mounting rack in h/wer 
fuselage. 



\ntenna Assembly 



Radiates transmitted frequency of 13,325 ± megahertz and receives 
doppler spectra. Extracts modulation side bands from earth reflected 
beam for application to receiver-transmitter IF amplifiers. 



Frecjuency Tracker 



Produces frequency equal to Center fjeqency of suiumed fonvard and 
aft doppler spectra, rfnd provides error voltages to align antenna assem- 
bly with helicopter ground track. Also provides Yh, V,,, V,, and flag out- 
puts to pilot's tlhd copilot s .\FCS indicators and to .AFCS^ amplifier 
during Coupler operation. Also applies ground speed analog and mem- 
or\' natr signals to COMPUTER/> AV system. 



.Mouiitiug 



♦ 4 



Secures frequency tracker to electronics 4iiounting rack in lower 
fuselage. 



Doppler Radar (Control 



Provides switches and controls for operation and testing of DOPP/ 
N.'VV svstem. . ' - 
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ASSOCIATED EQUIPMENT COMPONENTS 



COMPONTENT 



FUNCTION 



Navmational Computer 



"^Receives ground speed analog data from frequency tracker, and drift 
angle data from antenna unit. . - . - 



Drift Anijle Repeater 



Converts antenna drift position to drift angle voltage. 



.Attitude Headini; Reference 
System Displacement Gyro 



Stabilizes antenna horizontally with terrain. 



Pilot s and Copilot s 
AFCS Indicators 



Display velocity heading, velocity drift, and vertical velocity (V^, V^, 
and V J when* in D mode. 



DOPPLER PREFUCHT 

1/ Doppler POWER Switch (Doppler Control 
Panel) - STBY. 

2. ON-STBY-OFF Switch (AN/.\YN-1 Navi- 
nation Computer Controller) - STBYTHENON. 

X SENSOR Rotary Switch (AN/AYN-I Navi- 
nation Computer Controlled, - DOPP. 

J 4. INSETRT/ DISPLAY Key (Navigation Com- 
puter (Controller Keyboard) - DISPLAY. 

3. E4/GS-TR Key (Navigation Computer 
Controller Keyboard) - GS-TR. 

6. DR. Switch (Doppler Control Panel) - AS 
REQUIRED. • . 

Obscirve^-the headini; of the helicopter on RMl or 
standby compass. Check antenna traveH)y turning 
the antenna W)^ left or right of ^the cehterline of the 
helicopter by holding the^R switch left or right ap- 
proximately 15 seconds. Full antenna deflection can 
l>e detected by observing the bottom register of the 
navination c(miputer display. 

7. ON-STBY-OFF Switch (Doppler Control 
Panel i - ON. 



Observe ground speed lock-on and memory light 
goes out in a maximum of 30 seconds. Preflight cdm- 
plete. - 

8. ON-STBY-,OFF Switch (AN/AYN-1 Navi- 
gation Computer^Controller) - AS REQUIRED. 

" \ 9. Doppler POWER Switch (Doppler Control 
Panel) - STANDBY. 



DOPPJJER SENSOR OPERATION 

To turn sensor on: 

L POWER Svvitch (Doppler Control Panel) - 

STBY. 

2. POW^IR Switch (After 1-Mirtute Warmup 
in STBY) - ON. 



— — ; CAUTlOSi — [ 

Place the doppler power switch in STBY just before 
landing on the water. 

3, LAND-SEA Switch (Doppler Control" 
Panel) - AS REQUIRED. 
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SELF-QUIZ » 12 



PLEL\SE NOTE: M^v students study ONLY the self-quizzes an^ pamphlet review that this 

NviU be enough topass the €ndK)f. Course Test. THIS IS NOT TRUE. The End-o -Course Test is based on the- 
stated course objectives. To pass the EOCT, you must study all the course matenal. 



1. At an altitude of^ 200 to I,000 f^jet, the 

accuracy of the radar altimeter is . — 

of indicated altitude. / 



5. The 
on the 



Doppler antenna is 



A. 

C. 
D. 



+ 2% 
- 2% 
^ 2% 
ll: 7 ft. - 2% 



3 ft. 
3 ft. 
7 ft: 



2. The radar, altimeter waiT^\ing system will pro- 
duce a 1 ,000- Hz steady tone when the ^ * 

A. aircraft is at 200 ft. 

B. altimeter is unreliable ^ 

C. aircraft is at 50 ft. 

D. RAWS system is first turned on 

3. What is the approwmate warm-up time delay 
for the AN/APN-195 radfar set? 

^ A. 30 seconds 
B. 90 seconds 
^ C. 2 minutes 

D. 4 minutes ^ 

4. The range switch m the azimuth-range in- 
dicator is located in the ^ ^ side of the indi- 
cator. 

A. upper right , 

B. upper left ' ^ ^ 

C. lower right 

D. low^r left 



A. bottom of the pylon 

B. bottom of the fuselage 

C. right side of the fuselage 

D. left side of the fuselage 



'0t 



^ 6. One function of the Doppler radar frequency 
tracker is to » 

A. radiate transmitted fretjuency of 13,325 ± 
25 megahertz 

B. receive ground speed analog data aild drift 
angle data j 

C. vreceive Doppler spectra from outputs of 
antenna forward mixers 

D. apply memory flag signals to the COM- 
PUTER/NAVWstem* ^ 

7; th^ hover indiLatqr vertical bar will show lat- 
.eral drift and rate of drif^t at MAXIMUM gr6und 
speeds of ' knots? 



A. 2.3:^3 

B. 2.3:^3 

C. 25 ± 3 

D. 25 :!i5 
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ANSWERS TO SELF'QVIZ tfl2 



Following are the correct answers and references to the text patfes which cover 6acb question and correct 
answer. To l>e sure you understand the answers to those qtiestioiis'vou nussed. yoti s-hould restudy the refer- 
i.'iKe<l j)<)rti<)ns of th^text. • • - 



^5) 



QUESTION 



I 

2 

.3 
4 
5 
6 



ANSWER 





REF. 

12-1 

12-2 

12-2 

12-3" 

12-8 

12-7 

12-6 
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AVIONICSMAN S DUTIES 



Reading Avsigiiment: 
Pat^es 13-1 through 13-6. 

OBJECTIVES 

To suctebsfidly complete this assignment, ybu must study the text and master the following objectives; 

1 . DeNcribe the proc-edures for establishing and maintaining airborne communications. 

2. Explain the radio frequency procedures used to establish contact with a surface or air unit. . 

3. Suniniari-ze the procedures for sending aircraft message reports. 

4. DeNcril)e tde aircraft communications equipmeqjt used in aircraft, small boats, and sep going 
vessels. " ' 



ERIC 



„ AIRCRAPT COMMUNICATIONS IN 

ACc^oRDANcfe vviYk c6mmunications 
'vlANl'AL 



ESTABLISHING COMMUNICATIONS 

:> Aircraft nonnally establish communication on a 
preuiTanyed fre(|uency with their aeronautical station 
Avithui 5 nii.uites after takeoff. The aeronautical sta- 
tion so contacted will then be responsible for the radio 
i;\iard of the aircraft until it netiUTis or until anotlier 
station has established commimications with the air- 
craft and hits assumed radio s^uard responsibility. 

— ' ' — nvjcnr ; 

An aeronautical station is a land station in the aero-^ 
nautical mobile service which includes a communi- 
cation/radio station with an air-ground position. In 
certain instances an^ aeronautical station may be 
pijAce d on board a ship. 

IN FLIGHT COMMUNICATIONS 

()|>erations permitting, all Coast Guarcl iiircraft 
will nuard the emergency frequencies 121. ^56.8, 
aiuh^.O.MHz. Appropriate VHF/UHF>j5qii5^c- 
1^ are i^Hpd for all normal -communicatioaSH. and use 
. of 421.5, and 2+3.0 MHz is restrit||aU^gicr- 
gency comniVuiications ^ or circumsti^es^ where 
other fre(juencies will not suffice. . 



Aircraft in flight must establish communication 
contact with an aeronautical station at least every 30 
minutes. If an aeronautical station loses contact with , 
an aircraft, the station reestablishes communication 
with the aircraft directly or through another station 
or fnitiates an alert. (Any communications with an 
aircraft will begin a* new 30-minute peripd (or m^- 
ing an operations normal" report.) When operating 
under the conditions specified below, aircrafi i.i 
flight are specifically exenipted from establishing 
communication contact with an aeronautical station. 



1. When the pilot in command is maintaining 
communications with ATC facilities, he makes the 
required*position reports to the ARTC OR OATC- 
with which he holds communication contact. He 
should shift his communication ' guard to the 

appropriate ATC facility. . . 

/t * » 

2. When the pilot in command is maintaining 
communicatioi# with an on-scene commander 
(DCS) in conjunction with a mission, the pilot ipakes 
the rcqmred position reports to the OSC* An aircraft 

. engagfed in a SAR mission and reporting to an on- 
scene^ commander should shift its commiuiicatioii 
g\iard from the aeronautical station to the OSC lu^til 
released from the SAR mission for return to base. In 
flight. SAR c;pmmunications are conducted in 
accordance wifh section 1830; CG-233. 
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3, When the proper authority has instructed 
the pilot in ,jcx)inniaiid to maintain radio silence, the 
reqiiirenient for communication contact ^with an 
aeronautical radio station is Waived. In any case of 
cdnten)plated radio silence, the radio station is so 
advised and radio contact reestablished as soon as 
practicable thereafter. 

As a general rule, the primary channel- for opera- 
, tion communications between the operational com- 
mander and his aircraft is through Coast Guard fa- 
cilities. Relay through the ffi^ilities of other agencies 
is authorized when operationally necessary. 

Contact Freouencies 

UHF air/siutac^ frequencies are used to the fiJI- 
est extent possible for short range communications. 
^.Aircraft may use Coast Guard VHF/FM maritime 
mobile frequencies when operating with Coast 
Guard small boats or group commanders. HF air/ 
surface frequencies are used when line-df-sight com- 
munications are not possible. Air station of^rjition/ 
communication centers can be contacted on one or 
the otTier of the Coast Guard UHF common fre- 
quencies .381.8 or .383.9 MHz during hours of air sta- 
tion operations. In addition to the above UHF fre- 
quencies, air stations can be contacted d(^ng times 
of operation on the appropriate HF air/surface fre- 
quencies listed under cirtuits El or E2 in CG-233-1. 
When reoMired, HF air/surface frequencies can be 
remoted to the air station operations center. Coast 
Guard air traffic control towers guard the frequen- 
cies listed under circuit E5 in CG-233-L The 
frequencies actually guarded by a particular air sta- 
ti>n may be determined by referring to the DOD 
Flight information Publication Enroute Supple- 
ments. 

When an aircraft is ct)mniunicating with a dis- 
trict radio station that is maintaining radio guard for 
an 4ir station, the frequencies used arc those from 
circuits El. E2, and- J 1.2 in CG-233-1 which are ap- 
propriate. In such cases, the district radio station is 
called by its own radio call sign and not that of the 
air station. Traffic so passed to a radio station for. 
delivery to an air station will contain proper routing 
instructions in the transmission instructions. 

Comfiiunications required for Oceanic Air Traf- 
fic Control (O.ATC) clearance normally will be 
conducted l>etween aircraft and the ICAO aeronau- 
tical station serving the oceanic area control center 
on the voic*e or CW frequencies provided for this 
purpose. 



CG aircraft may use any aeronautical mobile (R) 
band frequency for communications with aeronau- 
tical stations regularly serving the routes ror areas to 
which th^ frequencies are allotted. In certain areas 
.Aeronautical Radio Incorporated (.ARINC) operates 
the ICAO aeronautical stations. In these areas^ air- 
craft should make every effort to use government 
facihties rather than those of ARINC, provided gov- 
emment facilities can serve the air traffic control^ 
requirements. 

Call Signs 

Call signs for aircraft yyxM he in, accordance with 
ACP 125 and its supplements for voice and USN 
Suppl-l to ACP 110 for CW. For training, logistic 
flights, and peacetime operational missions, use the 
intenmtional call signs. Use the entire aircraft num- 
ber in forming the call sign. After the initial call-up, 
the voice call sign may be abbreviated. Examples of 
international call signs are shown below: 

. Aircraft Voice Call Sign C\V,Call Sign 

HU-a5A Coast Guard 1242 Not kw^' 
1242 cat)le\ 

HC-130B Coast Guard 1340 NC 1340 \ 
1.340 

HH-3F Coast Guard Cop- Not appli- 

1469 ter 1469 * caMe 

All aircraft on search and rescue missions will in- 
sert the word 'RESCUE * in the call s gn after 
COASTGUARD when using voice procedure 

PROCEDURE FOR CALLING SHORE 
STATIONS 

^ Aircraft and units afloat may c^ill aeronautical 
stations or shore facilities bv using the station or 
field name followed by AIR, TOWER, RADIO. 
COMSTA. or other appropriate voice prcKcdures. 

Examples: KODlAK AlR - ELIZABETH CITi' 
TOWER - MIAMI RADIO - HONOLULU 

COMSTA 

AIRCJIAFT MESSAGE REPORXJ 
General 

Types of aircraft message reports; 

1. Departure 

2. Arrival 

3. Weather 

4. Rendezvous with ship 
.5. SITREP 

6. Pros|>ective flight notices 




uc 
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1. Remaining overnight ^ f 
8. Accideirt 
^. Ferry movement . 
0. Pojlnfion reports 
11. Fisheries patrol reports 



Aircraft message reports may be-via the following 
commimication services; / 



a. 
b. 
c. 
d. 
e. 
f. 

g- 



Coast Guard 
Navy 
Air Force 
Army 

Federal Aviation Administration 
ICAO 

Commerciaf 



Ah* traffic control communications will be hand- 
led in accordance with procedures set forth by the 
FAA and ICAO where appKcable. 



Procedure 

Normally aircraft movement message reports are 
sent IMMEDIATE precedence (O) to action ad- 
dressees. Reports to information addressees, in most 
cases, may be sent with a lower precedence. 

Responsibility For Filing 

Responsibility for filing departure and arrival re- 
ports rests solely with the pilot in command, except 
when the point of departure or arrival is a unit under 
Coast Guard jurisdiction. In this case the responsi- 
bility rests with the commanding officer of the unit. 
In the latter event, the pilot in command ensures 
that the commanding officer of such ship or station 
is properly notified as to the movement, departure, 
or anival. ' 

Departure Reports 

On certain flights, message reports are required 
to keep appropriate commands informed of the type 
and Coast Guard number the aircraft, pilot's 
name, names and titles of passengers of high rank, 
point of departure, destination, ETA, and nature of 
inission. The pilot in coinmand files messages giving 
pertinent information concerning these flights in ac- 
cordance with existing area and district^ directives. 

Wlien flights are made outside the home district, 
district commandiers (and other appropriate com- 
mands) concerned arc^ included as information ad- 
dressees. Flights of this type are: 

1. Operational flights (except ferry). 



2. Training flights which involve a remaining 
pvemight report {RON). 

3. Training flights where stops are made and 
the locations and/or circumstances indicate that the 
district commander should be informed. 

Examples: 

^ AIRCRAFT MOVEMENT ' 



0 181328Z AUG^SO 

FM COGARD AIRSTA NEW ORLEANS LA 

TO COGARD AllRSTA MIAMI FL 

INFO CCGD EIGHT NEW OI^LEANS LA 

BT ^ « 

UNCLAS 

AIRCRAFT MOVEMENT 

1. HH-3F CG 1433 LCDR CARTER NEW OR 
LEANS FOR MIAMI. 

2. ETA2250Z 

BT - 



LOGISTICS 



irarazAUGio 

FM COGARD ONE FOUR THREE THREE 
TO COGARD AIRSTA NEW ORLEANS LA 
mYO CCGD EIGHT NEW ORLEANS LA 
COGARD AIRSTA HOUSTON TX 
BT 

UNCLAS 

HOUSTON LOGISTICS 

1. HH-3F CG 1433 LCDR ANGUS HOUSTON 
FOR NEW ORLEANS 0244Z. ^ 

2. ETA0705Z 

3. RADM STARBOARD PLUS TWO 

4. REQUEST TRANSPORTATION 

-BI . 



TRAINING 



0 031433ZSEP80^ 

FM COGARD AIRSTA NEW ORLEANS LA 

TO USCGC PREVELANT 

INFO CCGD EIGHT NEW ORLEANS LA 

BT 

UNCLAS 

SAREX USCGC PREVELANT 
A.- CCGD EIGHT 020905Z SEP 80 

1. HH-3F CG 1433 LT LOCKNESS DEPT 
1401Z. 

2. ETA USCGC PREVELANT, POSIT 30-51N 
91-12W 1452Z. 

-fil 
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Arrival Reports 

^ After completing a flight on which a departure 
report ,was s^nt, an aircraft or unit will make an. 
arrival report. It should be addressed to the control- 
ling Coast Guard activity and the addressees of the 
departure message. 

Weather Reports 

Aircraft make weather reports as directed by the 
officer authorizing the flight. When the officer order- 
ing the flight so directs, or authorizes, position reports 
and weather reports may be combined in one report. 

Rendezvous With A Coast Guard Or Navy jShip 
Before departing from a shore station or as soon 

thereafter as practicable, an aircraft sends a message 

to the s*hip of destination as follows: 

Action addressee: 

L Ship of destination 
Information addressees: 

L District Commander 

2, Other activities assisting in the operation 

3. /Jippropriate addressees 
Contents: 

L Model designation and Coast Guard num- 
b'er of aircraft 

2. Aircraft commander's name and rank 

3. Estimated time of departure 

4. Estimated time of arrival at ship 

5. Tnie airspeed and altitude 

6. Aircraft/ship calling frequency 

7. Special requests, such as for weather 

Orations Normal Report 

Aircraft in flight make communication contact 
with an aeronautical station at least every 30 
minutes. ♦ 

Situation Reports (SITREP) 
The operational commander specifies the form, 
content, and requirements for situation reports. 



Example Format: 
SITREP 



0 150147Z SEP 80 / 
FM COGARD ONE FOUR THREE THREE 
TO NEW ORLEANS SARCOORD NEW OR- 
LEANS LA 

INFO COGARD AIRSTA NEW ORLEANS LA 
BT 

UNCLAS 

SITREP TWO F/ V DRIFTER OVERDUE 

1. SITUATION: 

A. 0I05Z HH-3F CG I4a3 ON SCENE 

B. WEATHER CAVU SEAS .1 TO 5 WIND 
240/12 

2. ACTION: 

A. CONDUCTING SHORE LINE SEARCH 
PT. CHEVREUIL TO NORTH PT. 

3. PLANS: 

A. PLAN SEARCH OF POINT AU FAR IS- 
LAND ON RETURN NEW ORLEANS 

4. RECOMMENDATIONS: , 

A. REQUEST HARBOR CHECK OF 

WEEKS BAY BY LOCAL AUTHORITIES 
•5. CASEPENDS: 

BT 1 



•SAR Coordinators assign the CASE STATUS. 
CASE CLOSED can only be sent by the SAR Coor- 
dinator. 



Prospective Flight Notijjes 

.Prospective fli^t notices are^ent only when it is 
necessary to make prior arrangements, request spe- 
cial services, or inform aeronautical stations of fre- 
quency plan and /or aircraft calls. Prospective flight 
reports carry precedence and classification accord- 
ing to the requirements. 

RON Reports 

Remainihg overnight (RON) reports may be filed 
as an additional group of the contents of an arrived 
report. Include only the -abbreviation RON. 

Accident Reports 

The U.S. Coast'Guard Safety Manual (CG-405) 
contains instructions for message reports of aircraft 
or ground accidents and for preliminary reports of 
aircraft accidents. 

Ferry Movement Repprts' 

These reports are sent in accordance with the Air 
Operations Manual, CG-233. 
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TYPICAL RADIO COMMUNICAtlONS 
APmCABLE TO THE HH-3F 

Before flight, an aircraft normally makes an ini- 
tial radio communications check on HF (high fre- 
quency) equipment with the aeronautical station re- 
sponsible for the aircraft radio guard. At this time, 
the aeronautical station provides the aircraft with 
the correct time of day and the quality of the air- 
craft HF transinission. Primary and secondary fre- 
quefncies to be used during the flight are passed to 
the aircraft at this time also. 



. nPTE 

The secondary frequency assigned is used if commu^ 
nications between the aircraft and the aeronautical 
station are lost at any time during the flight. 

Any difficulty in obtaining this initial contact 
with the aeronautical station should be brought to 
the attention of the aircraft commander immedi- 
ately for possible corrective action before flight. 

After takeoff, the aircraft passes the airborne 
time to the aeronautical station, along with the num- 
' ber of persons on board (FOB) and the purpose or 
destination of the flight. 

At the nearest quarter hour, the aircraft passes a 
"flight operations" report to the aeronautical station. 
This report informs the aeronautical station of in- 
flight aircraft and aeronautical station. At the next 
quarter hour, the aircraft gives a position report 
along with the "flight operations" report. From this 
time until the end of the flight, a "flight operations" 
report is given every 15 minutes along with a posi- 
tion report every 30 minutes. 

Before securing at the end of the flight, the air- 
craft must inform the aeronautical station of flight 
termination. The aeronautical station then termi- 
nates radio guard with the aircraft without further 
effort to contact the aircraft. 

COMMUNICATION LOGS 

Three significant terms used in this discussion are 
defined below: 



1. RADIO LOG: An official record of signals 
transmitted and received by a radio-equipped unit. 

2 COMPLETE RADIO LOG: A complete 
and continuous recwd of all signals transmitted and 
received. - . . 

3. ABBREVIATED RADIO LOG: A com- 
plete record of all transmitted ^nd received signals 
that pertain to the unit such as incoming messages, 
weather, radio checks, etc. 

Radio logs provide a record of radio transmissions 
and receptions to aid units in recounting past ac- 
tions. All radio transmissions pertainng to a unit's 
operations should be logged. However, keeping radio' 
logs aboard some type of Coast Guard units is im- 
practical; such logs may be inaccurate or incomplete 
and thus of questionable benefit. Tape recordings of 
radio circuits are considered to be a substitute for a 
written log. 

Radio logs are not required on HH-3F airc/aft 
except when the aircraft are serving as "on-scene- 
comniandei-s." When serving in this capacity, an 
abbreviated radio log will be maintained. 

\ typical abbreviated radio log includes the fol- ' 
lowing: *, 

1. .\ircraft model and number, 

2. Aircraft crew list 

3. Date. 

4. Complete record of messages sent and 
received. ^ 

5. Time of each entry. (GMT or local tine 
may be used) 

6. Transmission frecjuency. 

7. Rate and signature of person keeping log. 

.\ new log book page will be used for each flight. 
.All entries will be made in ink. Errors will be cor- 
rected by drawing a straight line through the entry 
and initialing the error. 

The completeness of coverage and degree of 
radio log detail will vary with the type of unit, avail- 
ability of personnel, and the type of information 
passing through the unit. The ultimate decisions as 
to the completeness of the abbreviated radio log 
rests with the conuimiiding officer. 
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' SAMPLE ABBREVUTED LOG 
CDRTIFFT HH-.3F 1433 AEl FLINT ATI AARON 



LT BUMPS 1 JAN 1981 

LOCAL TRAINING 

1602Z NEW ORLEANS COMSTA TI 1433 RDO CK/LOUD AND CLR 5696 

m NO TI 33 ABNE 08 LOCAL TRAINING/R PRI 56 SEC 89 5696 

30 NO TI 33 OPS NORM /R 5696 

1701Z NO TI 33 OPS NOJRM POSIT SUDELL/R 5696 

29 NO TI .33 OPS NORM /R 5696 

57 NOTI 33 LANDING NEW ORLEANS IN 5/R 5696 

18052 NOTI33 0NDECKSECURING/R, " 5696 

1807Z (CHOX) 

2.0 T.FT (total flight time) ' 



ATI ARRON 

(signature) 



■—i 
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V SELF QUIZ » 13 



PLEASE NOTE: ^^d^y students study ONLY the self-quizzes and pamphlet review quiz, thinking that this 
will be enough to pass the End-of-Course Test. THIS IS NOT TRUE. The End-of-Course Test is based on the 
stated c-ourse objecHves, To pass the EOCT, you must study all the course material. 



L After takeoff, aircraft should contact their 
aeronautical station within ^ minutes. 

A. 1 

B. 2 

C. 3 

D. 5 

2. What is one of the emergency communica- 
tions frequencies? 

A. 121.5 MHz 

B. 218.2 MHz 

C. 256.0 MHz 

D. 381.8 MHz 

3. When an aircraft is maintaining communica- 
tions^ with an on-sccne-commandcr (OSC), the air- 
craft makes the rcquirjed position reports to 



A. the^station to which the aircraft is attached 

B. the on-scene-cummander ^ 

C. any unit with which contact can be csta- 
bhshed 

D. the aeronautical station with which the air- 
'craft is maintaining communications 

4. The frequencies actually guarded by a particu- 
lar air station may be determined by referring to 



A. ACP-125 
B CG-233-1 

C. the USN/ ACPI 10 SUPPLEMENT ! 

D. the DOD Flight Enroute-Suj^ptemQpt 



5. Aircraft movement message reports are nor- 
mally sent to action addressees with a/an 
precedence. 



A. URGENT . 

B. ROUTINE 

C. PRIORITY " 

D. IMMEDL\TE 



6. When an aircraft is sending a message report ^ 
for rendezvous with a ship, what is contained in the 
message? . 

1. True airspeed - 

2. Estimated time of departure 

3. Estimated time of arrival 

4. Number of persons on board 
' 5. Estimated time on scene . 

A. 1,2, and 4 only 

B. 1,3, and 5 only 

C. 1,2, and 3 only 

D. 2, 3, 4, and 5 



7. When an aircraft is serving as an "on-scene- 
commander," what type of radio log should you 
maintain? 



A. Coded 

B. Formal 

C. Complete 

D. Abbreviated 
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ANSWERS TO SELF QUIZ #13 



Following are the correct answers and references to the text pages which cover each question and correct 
ajiswer. To be stire ybu understand the answers to those questions you missed, you should restudy the refer- 
enced portions of the text. 



QUESTION 


ANSWER ' 


REF. 


1 


D 


13-1 


2 




13-1 


3 


B 


13-1 


4 


D 


13-2 


5 


D 


13-3 


6 


C 


13-4 


7 


D 
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This pamphlet contains original material developed at the 
Coast Guard Institute and also excerpts from: 

HH-3F FUgiit Manual T.0.1H-3(H)F-1 

HH-3F Maintenance Manual .t; T.O. lH-3(H)F-2-2 



IMPORTANT NOTE: in November, 1980, the information 
contained in this pamphlet was current according to the latest updates 
of those Directives/ PiAUcations listed This pamphlet was compUed for 
training ONLY. It should NOT be used in Ueu of official -Directives^ or 
pubUcations. It is always YOUR responsibiUty to kfeep abreast of the 
^t«t^rof«sionaHnf^^ 



The personnel responsible for the latest review and 
update of the material in this component during November 1980 are: 

ATCSB.LEiy v (Subject Matter Specialist) 

DariaBums (Education Specialist) 

YNl N.J. Spencer (Typographer) 

YNl M. P. Wehrly (TXPist) 

Questions about the text should be addressed to your Subject Matter Specialist 
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INTRODUCTION 



This pamphlet is designed to Acqu#flnt you vdth the procedures 
used in preparing for a SAR mission and other nights. Aa you read 
the material, you should memorize some of the items. These items are 
pointed out in the pamphlet. 

Hoisting procedures and terminology have been covered in, detail. 
Also covered are procedures for ^sing the rescue platform, the carg^^ 
sling, and the high-intensity searchlight. 

When you complete this pamphlet, you should be prepared for your flight 
syllabus. You should also have the information needed to become a competent 
SAR mission qualified aircrewmember. 

NOTICE TO STUDENT 

This pamphlet contains lesson quizzes. Correct answers and text references ar6 
printed in the right-hand column of each quiz page. Cover the answers in the 
riRht-hand column. After you answer the questions, remove the coyer to check 
your answer with the printed answer. Try to answer the questions in each quiz 
before looking back at the text. 
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FLIGHT PREPARATION 



CrajECTTVES 

When you complete this section, you will be able to: 

1. SuiBBUirize the crew assignnwnts on the HH-OF. 

2. Explain the duties required of an HH^F SAR aircrewman in prep- 
aration for a flight. 

3. Describe the HH-OF SAR aircrewman inspection. 

4. Outline a complete passenger briefing. - 



NORMAL CREW ASSIGNMENTS 

Although the helicopter can safely Qown 
by a crew of only two pilots, the minimum crew 
under normal conditions will consist of a pilot, 
QDpllot, flight mechanic, and avionicdman. 

i 

CREW DUTIES 
Flight Mechanic 

The duties of the flight mechanic normally 
include but are not limited to the following: 
1 Rbutlne mechanic duties such as ser- 
vicing and' maintenance when away from 
home base. 

2. Supervising all activities In the cabin, 

3. Operating the rescue hoist andplatfotm. 

4. Supervising cargo loading and off-loading. 

5 Operating the manual fuel dump valves 
and actuating the auxiliary flotation 
equipment as directed, 

6. Searching^ 

7 Performing the duties of the avionics- 
man, as required, when one Is not as- 
signed. 

8. Conduct safety check after takeoff and 
every 30 minutes. Prior to conducting a 
safety check^ the flight mechanic shall 
either close the cargo door, or, with the 
seat in the forward locked position, 
swivel the seat Inboard before releasing 
the shoulder harness. This check In- 
cludes but is not limited to the following 
Iterhs: 



c. 



e. 



a. Engine and transmission ^ages - 
- check for normal Indication. 

b. Xockplt overhead circuit breaker 
' '^panels - check for popped ^circuit 

broakei;8. 

AUX servo broom closet - check for 
leaks and for security of servo unit, 
control rods and mixing unit. 

Helicopter exterior - check for 
leato, loose cowling, and for se- 
curity of'long wire anteiinaa. 
Deck fittings and outboard deck 
channels - check for evidence of 
leaks. 

Engine and transmission deck drain 
lines - check for leaks. 
Airframe fuel filter Inlets and .out- 
lets - check for leaks. 
Radio rack - check for overheating. 
Heater fuel control - check for leaks, 
j; General cabin area - check for leaks 

and security of equipment, 
k. Advise pilot to cross check com- 
passes luid check fuel quantity. 
Remove landing gear pin3 during 
prcflight. 
Avlonlcsman 

The duttes and responsibilities of the avlon- 
lcsman include but are not limited to the following: 

1 operating all communication and navlga- 
,tlon equipment at his posltloa 

2 Maintaining In'-night tog«. records, and 
navigation plots as required. 



& 

h, 
1, 



9. 



2.') 3 



t 



3. Sotrchlng. 

4 

4. * Mtinttinlng hover position when directed 
. through uee of the hover tr1m< stick. 

5. Asslitlng the flight niechAnlc as required. 

6. Operating the hoist o required. 

CREW BRIEFING GUipE 

The following briefing guides assist the pilot 
in conducting briefings, as applicable to the type 
of mission assigned. The aircrewmember should be 
familiar with these briefing guides. 



1. 


Mission requirements. 


2. 


Flight plan. 


3. 


Fuel load. ^ . 


4. 


Emergency - survival equipment. 


5, 


Weather. , 


6, 


Crew duties and responslbllitleaj 



CREW COORDINATION 

Safe and efficient operation of the helicopter 
requires precise crew coordination and discipline 
due to the helicopter's performance capabilities, 
the type and quantity ^of equipment Installed, the 
size and location of exits and the cargo ai^Spasseji- 
ger^l^^acity of the cabin, V 

Safety Belts 

During routine landings £md takeoffs and 
when directed, the flight mechanic and avionidfi 
man will be seated with seat belts and harnessei 
fastened and seats facing forward. During flightA 
each crewmember and passenger must be seated 



with belt fastened except when 'necessary to move 
about or when the pilot has granted permission. 
Whenever either the cargo dpor or ramp is open in 
flight, all -persons not strapped in a seat must be 
securely fastened in a crewmember's safety har- 
ness. Secure the cargo door safety strap across 
the door openihg whenever the door is open in 
flight except when operational necessity dictates 
otherwise, such as during hoist or platform opera* 
tions. 

ICS Coordination 

A crewmember must Inform the pilot before 
disconnecting from the*ICS, 

MISCELLANEOUS EQUIPMENT ^ 

We have already discussed some of the crew 
duties concerning safety belts. In' the following 
paragraphs, we will expind on these duties and 
discuss the equipment, Includlngpaasengerseata, 
In more detail. 

Passenger Seats' 

Passenger seats (figure U equipped with seat 
belts may be Installed In tmnbln to accommo- 
date six people. The seattf^oraotstrlbuted evenly, 
three on each side. Four seafiare Ipcated between 
the second and third windows and two are between 
the third and forth window^. Modified helicopters 
are equipped with provisions for 14 additional 
seats, 9 on the left side and 5 on the right for 
a total of 20 passjsnger seats. The seat legs are 
attaohed to the cargo tiedown studs In the cabin 
floor at the front of the seat assemblies. The 
seats are folded by disconnecting the front legs 
from thjs floor and sectirlng the front of the seats 
against the upper back support with the Straps 
provided. 




n 



. ' NOTE 

During search operations,! 'when maximum 
visibility from the cabin! is nepessary 
for scanning, the seat bicks'^blocking 
windows should be stowed. The' seat 
batks should also be stowed during 
water ''operations to permit quick access 
to the windows in event of an emergen- 
cy, ■ / • 



Crewmember's Safety Harness 

The harness may be attached to any tiedown 
fitting on the cargo floor or overhead fitting 
behind the avionicsman's seat. The Harness is worn 
during hoist operation and/or ^ny time the cargo 
door^is open in flight and personnel are using this 
position for other activities. The aircrewmember 
may attach his safety harness strap to a jumpseat 
seat belt ring to enable Him to reach the outboard 
edge of the rescue platform. 



Cargo Door Safety Strap ^ 

The helicopter is equipped with a- safe- 
ty- strap (figure 2) installed in the cargo 
door opening to restrain personnel. The 
safety strap is a fixed-length, nonadjus ta- 
ble ' strap. The forward end is permanently 
attached to an' eyebolt and ring assembly 
on the cargo door forward frame (station 
i37). The right end of the safety strap 
has a quick release snap that attaches to 
a ring and eyebolt assembly on the cargo 
door rear frame. During loading, or whenever 
the safety strap is not . required, it is 
stowed by attaching the right end snap to 
the* ring on the forward door frame. 




WARNING. 

*♦ 

The cargo door safety 'Strap must be 
attached whenever the helicopter is 



Figure 2 , ' - Safety strap , cargo " door . 
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Figure 3, - Exterior inspection. 



in motion,' except w^en operational 
cessity dictates o'therw^sp, such as 
hoist or platform operations. 



AIRCRAFT AND EQUIPMENT INSPECTIONS 



PREFXIGHT CHECK • 

The flight mechanic vdll perform an 
inspection of. the aircraft befbre each 
flight. The pilot's pref light vdll be the 
final insp ec tion bef o re the flight . The 
.purpose of this, inspection is to visually 
inspect the aircraft • before^ the flight. 



to ensure removal of any protective covers/ 
.device^, and to detect damage or discrep- 
ancies' which have' developed since con5)letion 
of the maintenance pref light inspection. 
The inspection wiU include, but is not 
limited to, the foU^jdng items: (See figure 

Aircraft general - CHECKED. ^ A qualified 
aircrewmember will maike a walkaround fnsp«ef 
tion, chedJm^for visible fuel and oil leaks, 
security of inspection panels and doors, and pre- 
sence of foreign matter such as ice, snow,'and 
frost. - , / 

?See figure 3 Vor a typical walk-around 
pattei*n. / 



PHOTECTOft 




PROTECTOR {J-5) 



PLUG <T'I) 



PLUC(T-7)- 

Figure" 4. - Protective^ covers. 
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WORK AREA DIAGRAM 




1. TAIL ROTOR ANO TAIL GEAR BOX 

2. PYLON AND INTERMEWATE GEAR BOX 

3. TRANSMISSION COMPARTMENT 

4. MAIN ROTOR ^ 

5. NO. I (LM) ENGINE COMPARTMENT 



«. NO, 2 «RM) ENOWB COMPARTMENT 
,1. FORWARD SECTION EXTERIOR ANp 

ELECTRONICS COMPARTMENT 
t. LM MAIN LANDING GEAR ANO SPONSON 
^ LM FUSELAGE AND MULL 



10. RH FUSELAGE AND MULL 
It. RH M^IN LANDING GEAR 

ANO SPONSON 
t2. CABIN ANO RAMP 
13. COCKPIT 



Figure 5. - Work area diagram. 



1. 



2. 



Maiiv and tail 
aiECKED. 



rotor blades - 



Mairf landing gear 
and chocks - IN PLACE 



r pHF 



REJiOVED, 



Protective covers and tiedown e- 
quipment - REMOVED, (See figure 
4.) 



WARNING 

The transmission work platform and 
latch handle - can be placed in the 
stowed position without positive lock- 
ing action, allowing the transmission 
platform to open in flight. A visual 
inspecti6«--*etween the airpraft frame 
and work platform should be made to 
ensure positive locking action of plat- 
form latch tangs. 



INTERIOR INSPECTION ^ 

1. Cargo, seats, miscellaneous equip- 
ment - SECURED. 

2. Ramp cables - ATTACHED PRIOR TO 
TAK?-OFF . 

3. All visible control cables. 

(f. Aircrewnpember's safety harness for 
. condition and personalized adjustment. 



SAI 



Cargo door safety strap for gen- 
eral condition. 



Seat belts and seats for general 
condition and security. 



SAR mission equipment (check for 
minimumm quantities and general 
condition . 



a. 
b. 
c. 
d. 
e. 
f . 

g* 
h. 



J. 
k. 



Hoist operators gloves ' » . 

Cable cutter and flashlight 

Rescue platform 

Rescue basket 

Rescue slxng 

Litter 

Boat hook 

SAR board equip ment'i injdud-^ 
ing pyrotechnics. 

Rafts 

Crew survival items. 

Emergency exits for unob- 
structed passage and release 
h^dles for proper position- 
ing and safety wiring. 
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PASSENGER BRIEFING 



/ The SAR aircrewman must ensure that 
all- passengers embarked receive an adequate 
briefing. This briefing must encompass at 
least the following: 

' !• U^e of parachutes (if carried). 

2. Use of lif'e 'jackets (if flight 
overwater) . 



3. Applicable alerting signals in e- 
ve.nt of an emergency. 

4. Action required in case of ditch- 
ing or crash landing. 

5. Emergency exits. 

6. Use of other emergency equipment. 

7. No smoking and seat belt rules. 

8. Movement within the helicopter, ^ 
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In - this section you have studied material describing the du- 
ties of an HH-3F SAR aircrewman,^ Even when your aircraft has been 
preflighted, you should still give it a good, visual inspection. 
You vdU als6 have to inspect the rescue equipment that should be 
on the aircraft. 

Now that you have completed this section, you should be able 
to prepare the aircraft fdr flight. Also you should be able to com- 
plete a SAR aircrewman inspection and a pas<5enger briefing. 

(Now answer l^he following review questions,) 



1. Which of the following is/are required 
of a SAR aircrewman? 

A. Complete the SAR aircrewman «s pre- 
flight inspection only 

B. Complete a passenger briefing only 
, Perform the SAR aircrew inspection 

only 

D. All of the atiove 
2. When perfonning a SAR aircrewman 's pre- 
flight jlnspection, what should you look for? 

1. Removal cjf protective covers 
and devices 

2. Damage or discrepancies that 
have developed since comple- 
tion of the maintenance pre- 
flight 

3. Positive locking of platform 
latch hardies 



A. 
B. 
C, 
D. 



1 only 

2 only 

2 and 3 only 
1, 2, and 3 



3 • Which item 
crew inspection? 



is listed under a SAR air- 



A. Boat hook' 

B. Life jacket -^• 

C. Emergency exit 

D. Fire axe 

4, When crewmembers are working near an 
open hatch while airborne, v^ich item(s) 
must they wear? 

A. Seat belt only-. 

B. Shoulder harness only / 

C, Safety harness only 

D, All of the above 



D The SAR aircrewman assigned to 
the flight must perform all the 

. duties mentioned (Refer to pages 
4/5 and 6) 



D There are many items an aircrewman 
must inspect. Those listed here 
are some of jthe typical items. / 
(Refer to pages 4 and 5) 



3. A The boat hook is part of the res- 
cue equipment and is listed under 
the SAR aircrevnnan inspection. 
(Refer to page 5) 



C The cabin doorway on the HH-3F . 
is a large opening, and a crew- 
man could easily fall out of the 
aircraft. (Refer to page 3) 
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1. 



2, 



3, 



OBJECTIVES 

When you complete thia section, 

Explain the procedures used dur 
the HH-3F (fire, auto», ditch, etc 



State the 
their use. 



location of the 





will be able to: 
an" in-flight emergency in 



em^^ency exits on the HH-3F and 



Explain correct procedures ui;j|p during cold weather • opera- 
tions of the HH^F. # 

4. Describe the techniques usefl^^iiuriiig helicopter operations in 



hot weather. 



GENERAL 



As a SAR aircrewman on the HH^F, y^|l 
will be required to perform ©nergency dutil's 
if the. occasion arises. These are in 
tion -to your regular duties. The foil 
information will acquaint you with tKise 
emergency duties and situations. 



CAUTION 

Severity of the fire and actual flight 
conditions (night or instrument) will 
dictate the immediate -procedure to be 
followed. It may be more advisable to 
let the fire bujn, if it is Isolated, 
than to secure all electrical power and 
lose AFCS and flight instruments before 
achieving VFR conditions. 



ADTOROTATION 



SMOKE AND FUME ELIMINATION 



Ifhcn an autorotation is evident during 
fli^t, you must make sure that all loose 
gear is stowed or secured. The cabin door 
should, be opened if time permits. Make sure 
that all passengers are briefed and are 
secure in their seats. .Finally, you must 
be seated and strapped in. Report "all se- 
cure" to the pilot. 



After a fire or if fumes are detected 
in the helicopter open the cargo door 
and the pilot's compartment windows 
for the elimination of smoke and/ or 
fumes. Flight tests indicated these two 
openings are the most effective'for smoke 
and fume elimination* 



WARNING 



IN-FUGHT CABIN/COOCPIT FIRE 



If a cabin 6r cockpit fire occurs in 
flight, you must ensure tjiat all helicopter 
doors and windows are closed. The next- step 
is to man the fire extinguisher, proceed 
to, the scene of the fire, and fight the 
fire. Keep the pilot advised of the status 
of, the fire and damageii Standby for emergen- 
cy landing. (These procedures are general 
and might not serve every need.) 



Do not open the cockpit 
the cargo door» is not open. 



windows if 



CAUTION 

Do not jettison any windows,, the door, 
or the ^left search windows while the 
helicopter is in forward flight, to 
avoid the possibility of their being 
carried into the rotor blades. 
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CARBON MONOHDE CONCENTRATIONS 



Normally no toxic quantities of carbon 
monoxide gas or other gases are present 
from the engine exhaust. Objectionable odors 
of the engine exhaust gaaes are sometimes 
encountered in the helicopter during ground 
!%in«4ipy taxiing, slow speed flight, or sin- 
gle-engine flight with one engine in ground 
idle. These odors may be avoided by heading 
the helicopter into the wind and/oi* '&Loaing 
the pilot ' 3 compartment window and -the cargo 
doorr Opening the cargo door and the pilot's 
compartment windows in flight will assist 
in^ removing objectionable fumes and odors. 



WARNING 



Do not open the - cockpit windows if 
the cargo door is not open. 

BAIL OUT . . 



NOTE 



The pilot may, at his discretion, open 
the rear ramp in flight and have per- » 
sonnel bail out through the ramp exit « 
However, do not allow more than one 
person on the ramp at a time, to avoid 
a CO problem. Miniqium bail out altitude 
should be 1,000 feet above the surface. ^ 

6. Carg9 compartment occupants - BAIL 
OUT. Cargo compartment occupants 
dive down and out of the cargo 
door exit, arms close to body, and 
head down. Wait until clear of the 
helicopter before pulling the rip- 
cord to avoid fouling the para- 
chute. 

7. pilot's compartment sliding win- 
dow ~ JETTISON. 

8. Pilot ^d copilot - BAIL OUT (The 
pilot should trim the helicopter 
for level flight). 

a. Copilot exit through cargo 
door. 



Bail out is recommended only if it is 
impossible to make, a safe emergency landing. 
Bail out is possible either in level flight 
or autorotation. 



WARNING 

i 

To avoid contacting sponsons dur- 
ing bail out, the pilot will limit 
aircraft speeds ^o; 140 KNOTS MAX- 
IMUM pov«:red flight - -125 knots 

MAXIMUM AUTOROTATIVE. 



Bail out procedures are: • 

1. Airspeed - 70 KNOTS. 

2. " Attitude ~ LEVEL. 
3- - Wheels-UP. 



4. Cargo compartment occupants - A- 
LERTED. 

5. Cdrgo door - OPEIJ (if cargo door 
will not open, pull emergency han- 
dle and jettison door) . 



y^i' Pilot may exit through the 
pilot's window or the cargo 
door, as circumstances dic- 
tate. If exit is through win- 
dow, proceed as follows: 

(1) Place both feet in seat, 
hands on either side of 
window frame. 

(2) Dive^out apd down. 



9. Open parachute when clear of air- 
craft. 

4. ► 

EMERGENCY WATER LANDING OR DTTCHING 



During an emergency water landing or 
ditching, you as a crewmember will actuate the 
flotation bag system when directed by the pilot. 
You may be directed to launch the sea drogue or 
anchor. (See figure 7.) If it becomes necessary to 
abandon the aircraft, the flight mechanic will 
direct the evacuation of the cabin and provide the 
raft, and any other gear that might be needed. 
(See figure 8.) 
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Figure 7,/- Anchoring the helicopter. 



GROUND LANDING EMERGENCIES 

A successful landing with the landing gear 
retracted, or improperly lowered, is not as diffi- 
cult to make with a helicopter as with a fixed- 
wing aircraft* Proper selection of a landing site, 
and care during hovering or touchdown, will per- 
mit a landing with a minimum of - danger to 
personnel and damage to the helicopter. !f at- 
tempts to lower the landing gear by the alternate 
system are unsuccessful, it may be possible to jar 
the landing gear loose by an abrupt increase in 
collective pitch after a shallow dive/ However, 
since the helicopter has water landing capabili- 
*ties, a water landing may be made if facilities are 
available. Landings with all wheels retracted, or 
with any one or any two wheels down, may be 
made by placing soft objects, such as mattresses, 
under the malfunctioning landing gear (or gears) 
and the bottom Of the fuselage. Ground persdnnel 
should place the soft objects before touchdown 
and then direct the pilqt from a. hover to. a 
vertical landiftg on the objects, 

^ 7 

After aircraft motion has ceased and the 
rotors have stopped turning, the flight mechanic 
will direct the evacuation of the cabin. Discon- 
nect the battery if time permits, 

EMERGENCY EGRESS PROCEDURES 

Because of the high probability of spatial 
' disorientation due to aircraft attitude, damage. 



and/or envirbnmental factors (nigh/, water), it is 
imperative that all crew membep^ become fami- 
liar with normal/emergency^aircraft escape 
routes and the egress procedures. The importance 
of the use of reference poinqf cannot be over- 
stressed. ^ 

•^>. 

1. Reference Point - Locate and remain 

* >^^^calm, • ^ * 

2. Mike Cord - disconnect. 

Emergency Exits - Locate Emergency 
Release Handles - Pull and Jettison, 

Reference Point - Relocate and hold. 



3. 



3, 
6, 



WAffNlNC 

Land - Wait until all 
stops (recommended 
seconds). 



buffeting 
5' - 8 



Water - Take normal breath and 
wait until completely immersed 
(recommended 5-8 seconds). 

Seatbelt Harness - Release. 

Egress - Holding Reference Points, 
exit at right angles^o the aircraft. 
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CARGO COMPARTMENT WINDOWS 
(See figures 8 and 9) ■ 

A Jettisonable window Is located over each 
sponson. To open, turn handle below window. 



marked EMEB EXIT. TUBN,PUSIi The window 
must then be pushed out. The modified windows 
may be opened from the outside pulling down 
on the handle below the windov/ marked: EXIT 
RELEASE PULL DOWN, and pulling the window 
out. 




9 



Figure 9. - Bnergency entrances and exits. 
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RAMP (See figure 8.) 



Emergency exit can be accomplished through 
the aft ramp by pulling the handle marked: 
EMERGENCY EXIT RELEASE HANDLE, on the 
starboard aft wall of the cargo compartment. 
The ramp may be lowered from the outside 
by pulling a handle, located below the tall pylon 
under a cover beside which is marked RAMP 
RELEASE HANDLE PULt. When the handle Is 
pulled and held In the .down position, the ramp 
hydraulic cylinder moves to the open position 
and the aft ramp uplocks unlock. With the handle 
•held In the down position, the ramp will then 
x>pen by Its own weight, permitting entrance to 
the cargo compartment. 



f 

the lights causing them to illuminate. The 
lights are turned off by placing the switch 
in* the DISARM position. The emergency exit 
lights receive power from the DC monitor bus 
through a circuit breaker on the pilot's 
circuit breaker panel. The circuit breaker 
is marked EMER EXIT ITS ARM under the 
general headings DC MC^. 



NOTE 



The emergency exit lights will operate 
if surraerged in water. 



EMERGENCY EQUIPMENT 



PORTABLE FIRE EXTINGUISHERS 



EMERGENCY EHt ;,IGHTS 



One hand-operated (CP2) fire 'extin- 
guishers (6,' figure 10) is located in the 
cockpit on the bulkhead behind the pilot's 
seat. A second (CO2) fire extinguisher (13^ 
figure 10) is located on the right side 
above the ramp. The extinguishers are held 
in plSce by a bracket with a tight fitting 
quick release spring. 



The two removable emergency exit 
lights y installed in the cabin above each 
emergency exit, have a self-contained bat- 
tery that will cause the light to illuminate 
whenever DC power to the light is interrupt-^ 
ed. The lights ,may be removed from the 
helicopter in the event of an emergency 
evacuation by pulling on the handle^ marked 
PULL, located at the top of each light. When 
the light is removed, a switch on the light 
housing is actuated, causing the light to 
operate on battery power. Once the light is 
removed, it may be turned off by pushing the 
handle in and turned on again by pulling the 
handle out. The emergency exit lights are 
controlled by a switch on the overhead 
switch panel. The switdi is marked EMER EJCIT 
LTS, with marked posit i^ons ARM, TEST, and 
DISARM. Placing the switch in the ARM posi- 
tion arms and provides electrical power to 
charge the self-contained battery. Tke 
lights are tested by moving the switch to 
the TEST position, which interrupts power to 



FIRST AID KITS 



Or^ 



mounted 



first aid* kit (5, figure 10) i» 
in the cockpit, on the bulkhead 



beAnd the pilot ' s 
kits are 
the left 



seat. Five additional 
installed in the cabin, one on 
(3, figure 10) and four on the 



right side (p, 9, 10, 11, figure lO). Each 
kit is held in place by a metal frame and 
supporting clips. 



CRASH AXE 



One crash axe (4, figure 10) is in- 
stalled below the step at the cockpit en- 
trance. The axe is secured by a bracket 
and strap. a- 
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LIFE RAFTS 

There' are provisions for stowage of 
two MK-7 life^ rafts on the aft cargo ramp 
(1 and 14, figure 10). 

PARACHUTE AND LIFE JACKET STOWAGE . 

There are provisions for the stowage 
of twelve QAC parachutes, six on each side 
of the cargo compartment. -Twenty-four hang- 
ers are located below the aft radio ratk 
for stowage of parachute harnesses and life 
jackets. The cockpit seats are designed 
to accbmrabdate back pack parachutes. 

UNDERWATER ACOUSTIC LOCATOR BEACON 
(PINGER) 

Each helicopter has installed a Dukane 
, Model N15F210B "pinger" on the left side 
of the cabin at station 198. This battery 
operated underwater acoustic beacon is a 
' highly reUable, ijnpact-resistant, waterac- 
tivated, lightweight unit that will enhance 
locating crashed aircraft in a water en- 
vironment of any depth to 20,000 feet. 



> This unit has an operating life of 
thirty <30) days after- actuation by immer- 
sion in fresh or salt water and has a de- 
tection range of 2,000 to 4,000 yards, de- 
pending upon exposure and sea state. 

Special receiving equipment is neces- 
sary to ' locate signals from an activated 
"pinger". 

WATER CONTAINER 

The 2-gallon drinking water container 
is located next to the relief tube on the 
left side of the forward ramp arid 'is held 
in^ place by two quick disconnect straps 
(2, figure 10). 



^ AUXILIARY FLOTATION SYSTEM 

The auxiliary flotation system (fig- 
ure 11) gives the helicopter additional 
stability while ort water with the rotor 
system stopped. The system consists of two 
inflatable bags, two compressed air cylin- 
ders, and a manual feleaseV A bag is located 




tiiiiCCHCr lomruiHT 
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Figure 10. - Emergency equipment. 
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on the outboard chine of each sponson, and 
is stowed in a fabric enclosure. The bags 
J are inflated by two cylinders located in 
the leading edge of the left sponson. Each 
bag is divided into two compartments, fore 
and aft. The forward conpax^ents of the 
bags are inflated by the bottom air cylin- 



der , and the aft compartments are inflated 
by the top cylinder. The two air cylinders 
are connected to their respective bag com- 
partments by separate air lin«s. This system 
of inflation ensures a symmetric confijgura- 
tion of the pop-cut bags in the event of 
damage to any component. The system is ac- 
tivated by pulling the AUX FLOAT handle 
down, , The handles arp located on tiSrleftr^ 
side of' the cabin between and aboTf*^the 



second and third windows and above the co- 
pilot *s seat. Pressure gages are provided 
for both air pressure cylinders and can 
be viewed through a window in the left^ 
sponson. The cylinders are fully serviced' 
if the gages indicate between 2,650 and 
3,000 psi. 

AUXTLIARY FXOTATION COLURS 



The auxiliary ♦ flotation collar syitei 
provides increased lateral stability whi 
the helicopter is on the water with t^io 
rotor system stopped. All helicopters will 
be< modified by TCTO lH^(H)F-574, whi^h 
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Figure' 11. - Auxiliary flotation system - component 'location. 
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Fi^re 12. -^HH-JF with auxiliary flotation collars deployed. 



directs the installation of sponsou hard- 
points to which the auxiliary notation 
collars will be attached. The auxiliary 
flotation coOlar system consists of two 
osllars: one for attachment to the left 
aponson (container identified by LEFT HAND 
^nd has a RED STTRIPE) , and one for attach- _ 
mcnt 1:0 Jtlie right sponson (container identi- 
fied by RIGHT HAND and has a GI^ STRIPE). 
Each, collar is packed in a modified MARK-7 
life raft con^^dner, and each weighs approx- 
imately 60 pounds. , ^ ^ 

The collar system can be installed 
from the sponsons . once the helicopter is 
on the water. Detailed installation instruc- 
tions are located in the salvage portion 
of the HH-OF Maintenance Manual (T.O. IH- 
3(H)F-2-2).' When botho collars have been 
attached, they should be inflated simul- 
taneously. The collars are made of raft 
fabric and contain primary and secondary 
inflation chambers. The ijaflation chambers 
are not interconnected and ^ ^^^^iH®^ 
by separate self-contained CO^r^ottles. The 
secondary chamber should be used only when 
the primary Qhamber is malfunctioning. (See 
figure 12.) , 
CAUTION 

J Inflation of both chambers at the same 
time will cause overinfl^titbn .and pos- 
siblie rupture of the cc^llar. 



The crewmember should follow the brief 
checklist below »when installing auxiliary 
flotation collars: 



1 • Remove and stow over the sponsbn 
emergency exit windbws. 

* 2. Adjust crewmember's safety harness 
to be able to reach all portions of the 
^ sponsor^. 

3. Securd power to Hp and LORAN. 

if. Crewmember with crewmember's: 
^ safety harness fnoves out onto spon- 
son, and ^econd crewmember passes 
appropriate collar out window. 

5. If required, remove HF and LORAN 
antennas . 

« 

6. Connect flotation collars to spon- 
son hardpoints in numerical se- 
quence. (See figure 13.) - 

7. Inflate both collars simultaneous- 
ly by using the yellow lanyards.- 

8. Rig secondai^ inflation system. 
La&yards for secondary system are- 

/ gjreen. 



(This" checklist is explained in detail 
under 1NSTH^^C^0NS' FOR AtTACHING FLOTATION 
COUAR TO HH-3F, discussed later in this 
section*) " 



CAUTION 

• • " • 

Do not inflate secondacry unless pri- 
mary compartment is completely deflat- 
ed. If primary compartment deflation 
is imminent,^ carefully rupture outside 
skin and^ then inflate secondary com- 
paz*tment«u 



NOTE 

Since initial purchase of auxiliary 
flotation collars does not provide, a 
set for each helicopter, the -eollars 
may have to be delivered to the 'downed 
helicopter. ^ 
^ ■ ■ * . . ' ■ 

A heljicppter may takeoff from the water 
ydth the auxiliary flotation collars at- 
tached, but airspeed must be limited to 
70 knots. Tow „ speeds of up to four knots 
may be used with the auxiliary flotation 
collars attached, depending on sjpa/ condi- 
tions. ^ " u 



INSTRUCTIONS FOR ATTACHING FLOTATION 
CbLLAR TO HH-3F 



1/ Move collar to sponsop emergency 
exit, making sure the correct bags 
are positioned for each side. Re- 
move nylon retainer line and at- 
' tach to tiedown ,ring beneath win- 
dow. ' 



2. , Remove and stow sponson emergency 

exit Window. One crewm^mber should 
exit through window and onto sponson, 
assuring crewmember's safety harness 
is "properly worn and attached as close 
as possible to emergency exit. (See 
figure*!^.)' 

3. * Sjcond^ crewmember' p^ass collar 

through window and onto sponson with 
retainer line inboard. Place on sponson 
ahd unwrap cover completely/ * 



Unfold collar, keeping retaiiier 
line near to side of aircraft 
to prevent fouling. 




Figure 13. - Hardpoint location numbers. 
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Figure 14. - Auxiliary flotation collar installatil)n. 



Move to attachment points 1 and 
2 at trailing ecTge of sponson 
and attach collar, peraove yellow " 
lanyard from snap enclosure ' on 
primary bottlej and return to line 
tender at emergency exit. v 

Arrange collar around outer peri- 
meter of sponson to ' attachment 
points ^3 and 4 at forward pinboard 



7. 



edge '"^cff sponson. Attach top strqp 
#3 and reach under bag and attach 
#4. Check, to * see that chafing 
packs are <toward sponson and that 
collar is not tid.sted. 

Move to attachment points 5 and 
6 at forward outboard edge of 
sponson. Attach top strap to #5. 
Reach under bag pnd attach #6. 
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8* Move to attachment points^ 7 and 
8, which are the forward "Y" 
straps. Pxill straps around forward 
end of aircraft float bag and 
attach short strap #7 collar; then 
connect #8 and push strap back 
down under bag. 

»9. Move,/ to attachment points 9 and 
10, which are the aft 'Tf" straps. 
Pull straps around aft cover of 
float bag and attach. Push straps 
back down under bag as far as 
possible. J 

10. Attjtch point 11 to collar just 
aft of 9 and 10. 

11. ^ Move to #12 at forward outboard 

side of sponson and attach. 

12. Recbeck collar for twisting or 
abnormalities. 

When collars are fully attached 
on both sides, pull yellow infla-- 
tion lanyards to inflate both 
sides simultaneously; After infla^ 
tlon, recheck both sides and bring 
siscondary lanyard (^een) to exit 
for standby emeirgency use.- 

t COLD WEATHER . PROCEIXJRES 



Tke major problems in cold weather 
operations are the preparation for flight, 
restricted visibility from blowing snow, 
and the adverse effects on helicopter mater- 
ials. Moisture, usually €rom. condensation 
or melted ice, may freeze in critical areas* 
Tire, landing gear strut, fire-extinguisher 
bottle, and accumulator air pressures will 
decrease as the^ temperatures decrease. Ex- 
treme diligence on the f)art of both ground 
and flight crews is required to ensure suc- 
cessful cold weather operation. Flight con- 
trol hardovers have been induced on the 
HH-3F aircraft by the freezing of conden- 
sate in the primary servos. If this condi- 
tion exists' and the APU is stairted, th\e 
flight controls may be in a hardover condi- 
tion and remain there until the h3^raulic 
system attains normal operating tempera- 
tures. ' Bo not attempt to engage the i^otor 
system if the above condition is suspected 
to exist. . 

Pilots should be aw^re of the fact 
that ' - the horizon may be lost when flying 



GTver, large unbroken expanses of snow. If 
such a situation exists, the helicopter 
should be flow( entirely by* instruments at 
a safe instrument altitude. Colored glasses 
should be worn in snow aread to prevent 
snow blindness The problems that pilots 
encounter when operating from snbw covered 
surfaces are compoun!ded when operating from 
other than an operational base. When the 
aircraft is hovering in loose or powdery 
conditions, all ground „ references may be 
lost due to blowing snow.^ Smoke markers 
will assist / in providing reference and de- 
terndjiing wind. 

WARNING 

When 'the helicopter lands on snow, 
. the main and tail rotor ground clear- 
ances are * reduced with the ^helicopter 
resting o/Trthe fuselage. Therefore r 
' personnel enteric or leaving the heli- 
copter should Exercise extreme caution 
to preclude being struck by the blades. 

WARNING 

Make sure static electricity generated 
by the helicopter is dissipated bJefore 
attempting a sling or hoist pickup, 
particularly in colder dry ^limatic 
^ condi*ilons when static electricity 
buildups are large. To dissipate this 
static charge, allow the sling or hoist 
to touch the ground,, or use a cond|uctor 
to make contact between the helicopter 
and the ground. Use care not to break 
contact as the static charge will re- 
build Immediately. ' 

NOTE 

Rot'or wash or wind will have a super- 
. cooling effect, which may reduce the 
^ efficiency of exposed personnel. Con-* 
sequently, the time that survivors and 
/or ground personnel are exposed to 
rotor wash should be held to a minimum. 

PREPARATION FOR FLIGHT 
* 

In addition to accomplishing a norm- 
al exterior inspection, thoroughly inspect 
engine inlets i rotor- head, main rotor 
blades, tail rotor, and flight controls 
and make sure they are free of all ice and 
snow. Failure to remove snow and ice accumu-^ 
lations while on the ground can rest^lt in 
serious aerodynamic and structural effects 
when flight is attempted. Ice- chocks should 
be used. 
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CAUTION 

Do not attempt to chip or scrape snow 
and ice' from,,any surface or controls. 
Portable giWmd heaters or de-icing 
fluid may be' used to remove any accumu- 
lation that cannot be swept off. 



Check to see- that fuel tank vents, 
battery conq>artmeiit vent tube, and pitot 
tubes ( including static ports) are free 
of snow and ice; that landing gear struts 
and tires are properly inflated; and that 
8 warm well-charged battery has been in- 
stalled, if practicable. Check the engines 
for ice and snow. If ice or snow is found, 
thaw out the engine with hot air before 
attempjCing to start. 



STARTING APU 



The lower the temperatures," the great- 
er /Will be the amount of accumulator pres- 
sure required for a start. At -S4*'C.(-65®F.) 
a pressure of approximately 4,000 psi is 
required to start the APU. 



WARMUP AND GROUND TESTS 

At temperatures below freezing^mmedi- 
ately after APU start, turn on the cajffn heater, 
and windshield anti-ice system, close the cargo 
door and remove the rubt>er transmission access 
panel. Check the transmission oU pressure and 
tem^ieratur^. When engaging the rotor head, be 
careful not to exceed the transmission oil pressure 
limitations. 

CAUTION 



A longer warm-up period during cold 
weather is required to bring engine 
and transmission oil temperature^ up 
to desired operating range. VHien am-^ 
bient temperature is below -6.7®C« 
(20®F.)> operate the AP& until the main 
transmission oil temperature "gage indi- 
cates -6. 7*^0. (20*^.) before rotor en- 
gagement is accomplished. If a rotor 
brake fails, do not start engines until^ 
this warm-up period is completed to 
prevent damage to the main transmis- 
sion. 



CAUTION 



When -starting the APU with low ambi- 
ent temperature, clutch engagement time 
will increase due to greater breakaway 
torque levels among the accessories. 
The APU should be shut down if acceler- 
jation between 76^ and 80^ hangs up more 
than 6 seconds. ( 



ENGINE STARTING 



At extremely low temperatures, it is 
possible that 'the engine oil pressure wljl 
go to a maximum value during an engine 
start. Ensure that ground heater ducts have 
been removed ^ then accomplish normal engine 
start. If there is no indication of oil 
pressure after 30 seconds of engine opera- 
tion at ground idle» or if oil pressure 
drops to zero after a few^ minutes of ground 
operation, stop engines and investigate. 

Alternate Engine Starting/Rotor Engagement 
With APU Inoperative 

If the APU is inoperative, the number 
.one engine should be. started and the rotors 
engaged by using the procedures outlined 
in Section H of the Flight Manual (T.O. 
1H-3(H)F-1). 



TAXIING INSTRUCTIONS 



The helicopter can be taxied in snow. 
Increased collective pitch may Improve 
steering. SnoW-covered surfaces may contain 
hidden obstructions or hazards. A lower 
pitch and higher ground' speed, to get ahead 
of the blowing snow, may improve visibility. 
At temperatures below -0«C.(32«F.) wheel 
braking action is fair to good. HcKwever, as 
temperatures rise, infcreased caution nust be 
used. 



WARNING 

In cold weather, make sure all instru- 
ments have warmed up sufficiently to 
ensure normal operation. Check - for 
sluggish instruments during taxiing. 
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TAKUPFF 



Select £ui area devoid of loose or pow-- 

dery snow to minimize the restriction to 

f visibility from blowing snow, and make sure 

the wheels are not frozen to the snow or 
ice. ' 



NOTE 

As fuel density decreases with a rise' 
in ambient temperature, total usable 
fuel quaijtlties will be reduced, thus 
resulting in a decrease in normal op- 
erating range. 



AFTER LAfJDTNa 



DURINO FLIGHT 



During flight, use the cabin heater, 
engine inlet antiicing, and windshield anti- 
ic^^ protective .systems, as required. The 
horizon may be lost duritig tlights over 
large unbroken expanses of snow. If such 
a situation exists, the helicopter should 
be flown entirely by instruments at a safe' 
instrument altitude. After takeoff from wa- 
ter, wet snow, or slush-covered field, oper- \ 
ate the landing gear through several com- 
pleted (jycles to preclude their freezing in 
the retracted position. (Expect slower oper- 
ation of the landing gear in cold weather 
due to thickening of all lubricants.) * 



HOT WEATHER PROCEDURES 



Hot weather operation," as distinguished 
from desert* operation, generally means op- 
eration in a hot, humid atmosphere. High 
humidity usually results in the condensa- 
tion of moisture throughout the helicopter. 
Possible results include malfunctioning of 
electrical equipment*, fogging of instru- 
ments, rusting of metal parts, and the 
growth of fungi in vital areas of the 
helicopter. Further results may be pollution 
of lubricants and fluids and the deteriora- 
tion of nonmetallic materials. Normal pro- 
cedures will be followed for all phases of 
operation, with emphasis placed on the data 
contained herein. More power will be re- 
quired to hover during hot weather ^han on a 
standard day. Hovering ceilings will be 
lower for •the same gross weight ind power 
settings on a hot day. Check for the pres- 
ence of cprroiion or fungus at .loints, hinge 
points, and similar locations. Any fungus or 
corrosion found must be removed. If instru- 
ments, equipment, a^d controls are moisture 
coated, wipe them dry with a** clean, soft 
cloth. 



Tfhen the helicopter' is parked, the 
doors and windows, except the cockpit win- 
dows, should be opened if weather permits. 
The cockpit windows should remain closed 
to prevent unexpected rain showers from 
pooling water on control panels, which could 
create short circuits. 



DESERT PROCEDURES 



Desert' operation- generally mfeans opera- 
tion in a very hot, dry, dusty, of ten-^id-ndy 
atmofl^phere. . Under jnich conditions sand and 
"dust^ will often be found in vital areas 
of the ' helicopter. Sand and dust may cause 
severe damage to the affected parts. The 
helicopter should "be towed into takeoff 
position, which if possible should be on 
a hard, clear surface, free frpm sand and 
dust . 



PREPARATION FOR FLIGHT 



Check for the presence of sand and" 
dust in control hinges and actuating link- 
ages, and inspect the tires for proper in- 
flation. High temperatures may cause, over- 
inflation. The oleo struts should be checked 
for sand and dust, especially in' the area 
next to the cylinder seal, and any accumu- 
lation removed with a clean, dry cloth. 
Inspect for, and have removed, any sand 
or dust deposits on Instrument panel and 
switches, and on and around flight and en- 
gine controls. ^ 



EUOTNE STARTTNC, WARM^, 
.AND GROUND TESTS 



If possible, engine starting, and ground 
operation should be accomplished from a 
hard clean surface. Complete the normal 
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engino atart, warm-up, - and ground tests, 
ait' limit ground operation to a minimum, 
blbcause the downwaah from the main rotor 
miiy «tir up clouds of saiid.'Make e^ry ef- 
fort to ^ninlmize the amount of sand being 
blown up arotind the main rotor and engines. 



PING ENGINES 




BEFORE LEAVING THE HELICOPTER 



Install all pro t e ct i ve corer s and 
shields. Leave windows and doors open to 
ventilate the helicopter except when sand 
and dust jkre blowing. ^ ^ " 



st^U^e 



\shutdown, the engine as soon as practi- 
cal af^er landing to minimize the ingestion 
of sand and dust. 
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REVIEW 



^ ' In this section we have discussted emergency in-flight proce- 
Jmires for the HH-OF. You should now be familiar with the emergency 
/ exits on the HH-OF. You have learned what to to in case of an in- 
/ flight fire or fuel ' fumes in the aircraft. You have also learned 
I how extreme environmental conditions can affect any^ system on an 
I aircraft. Also discussed was the auxiliary flotation collar. 

(Now answer the following review questions.) 



5. What is one of a crewmember's duties during 
a helicopter autorotation? 

A. Jettison all loose gear 

B. Close cabin 'door ^ 

C. Birief passengers 

D. X^'^^son cabin door 

6. What is the FIRST step in fighting 
a cabin or cockpit fire? 



A. 

B. 

C. 
D. 



Advise the pilot of the status 
of the fire 

Make sure that all doors and'win- 
dows are closed 

Stand by for emergency landing 
Man the fire extinguisher and pro- 
ceed to fight the fire 



7. Which openings on the HH-JF are the 
MOST effective for smok^ and fume elimina- 
tion? 

A. Ramp and the radioman's window 

B . Cargo door "and the ramp 

C. Ramp and cockpit sliding windows 

D. Cargo door and the cockpit sliding 
windows 



C The briefing will make the pas* 
sengers aware of what la taking 
place and will also make sure that 
they know what to do (Refer* to 
page 91 



B You must get rid of air drafts 
as much aa possible because they 
feed the fire (Refer to page 9) 



7. 'B^JJiese openings bring In sllp- 
y stream air to carry smoke and 
fumes out of the alrcriaft 
(Refer to page 9) 




The MINIMUM altitude at which a crewman 

[should bail out of an HH^F is 

Veet . 



8. A (Refer to page 10) 



A. 1,000 

B. ^J' 1,200 

C. 1,500 

D. 2,000 

9. The cabin on an HH-3F modified by TCTO 

lH^(H)F-523 has a total of 

emergency exits. 

A. four 

B. five 

C. six-. 

D. seven' 



9. B There are two on the starboard 
side and two on the port side 
and the ramp (Refer to page 15) 
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10. Th^ rinp extenul release handle is 
located 



yloTi 



A. . below the tail pyl< 

B. on the fuselage lover half 

C. on the right side of the aft fuse- 

D. on the left side of the aft fuse- 
lage 



r 



11. What is the tota} number of hand-op- 
erated OO2 fire extinguishers on the HH- 
3F? 

- One 

B. Two 

C. Three 

D . Four 

12. The flotation system bottles are ful- 
ly senrlced at which of the following? 

A. 2,650 psi only 

B/. 2,800 psi only 

C. 3,000 psi only ' 

D. All of the above 

13. The main transmission oil must be pre- 
heated before rotor engagement if the oil 
temperature is below . 



10. A This is for easy access to the 
aircraft (Refer^to page 16) 



A. 
B« 
C, 
D. 



35« F 

30« F 

25^ F 

20** F 



11. B One is loca'ted on ;the right 

side by the ramp and one in jthe 
cockpit behiq^d the pilot's seat. 
(Refer to jpage 16) 



12. D The bottles are considered to 
be fully serviced between 
2,650 and 3,000 psi. (Refer 
to page 18) 



13. ' D The oil, being cold congealed, 
could causey damage to the main 
gear box (Refer to page 23) ^ 



14. As fuel density decreases with a rise 
in ambient temperature, total usable fuel 
quantities will . . 

A. increase 

B . reduce 

C. stay the same 

D. , fluctuate 



14. B (Refer to page 24) 
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HOISTING. RESCUE PLATFORM. AND CARGO SLING PROCEDURES 

OBJECTIVES 

When you complete this section, you will be able to: 

1. Outline correct procedures used In performing a hoist. 

2. Use the correct termlndlogy when making a hoist, 

3. State, the correct procedures used In a rescue platform recovery. 

4. Explain the correct tec^hnlques used In a cargo sling operation. 



WATER RESCUE PROCEDURES 

The equipment required for a rescue plat- 
form recovery or hoist should be rigged before 
beginning the approach or when established In a 
stable hover. If possible, the crewmen should be 
seated with seat belts and harnesses fastened 
and seats facing forward during the approach 
to a hover. At the direction of the pilot the 
crewman will complete the Rescue Checklist. 
The Rescue Ctockllst shall' be "posted In the 
helicopter at the Hoist Operator's Station. 

The Rescue Checklist consists of, but is not 
limited to: 

1. Aircrewmember's rescue harness on and 
adjusted. 

2. Check rescue rig (basket, sling, plat- 
form) for condition |ind rigging. 

3. Check hot mike (pilot and copilot re- 
sponse); request hoist power. 

4. Roll and pitch bias centered. 

5. Request permission to open up. 

6. Rig rescue gear. " ^ 

7. Conduct Crew briefing. 

8. Report ready to' pilot. 

CAUTION 

Operation of the hoist at airspeeds above 
80 KIAS will result inposslble airframe/ 
hoist damage. 



HOISTING PROCEDURES 



GENERAL 



Most SAR hoists win be made from a boat 
or a Ahip. Although the procedures below cover 



this type of hoist, they- are adaptable to land 
and water hoists. The pilot will brief 'the crew 
after evaluating the situation, and prior to com- 
mencing the hoist. The quality of this briefing ^ 
win determine how^fflclent and safe the hoist 
will be. 

To make a successful rescue l?y hoisting re- 
quires close coordination and cooperation between 
the pilots and the crew. The use of standard 
rescue procedures will improve crew fcoordination 
Ity ensuring that pilots and ctewmembers are 
using proven procedures and voice reports to nmke 
a rescue. 

The hoist operator will wear a heavy work 
type glove on the hand used to guide the hoist 
cable and whenever possible wljl have his helment 
visor down. 

Extreme care should be used when hoisting 
the rescue device. If pendulum action and rotation 
of the rescue device are not quickly stopped, the 
rotations may Increase to unnianageable propor- 
tions. The pendulunr action may be dampened by 
moving the cable In the opposite direction of the 
movement ^f the rescue device. Rotation of the 
rescue device can be stopped, if detected early, 
by rotating the hoist cable in a^one or two foot 
diameter circle in the opposite direction of rota- 
tion of the rescue device. 

r 

When pulling the survivor Intd the helicopter, 
the easiest method Is t6 turn his backto the hell- 
copter and pull him In. This procedure wlU reduce 
the possibility of a semi-conscious or injured 
survivor fighting the hoist operator. The rescue 
device should never be removed from the holdt 
cable or the survivor until he is safely. Inside the 
heUcopter and clear of the door. 

STANDARD .HOIST 

i 

When the helicopter la established In a hover, 
the pilot will adjust his altitude to maintain 
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OETAR. E 
Rescue HOIST CONTROL. PILOT'S 



• SEE DETAIL F 





-DETAIL B 
CREW SWITCH CONTROL 



DETAIL C 



RESCUE HOIST MANUAL OVERRIDE 



DETAIL A 
(ZREW SHEAR SWITCH ANO HOIST 
SHEAR CIRCUIT TEST SWITCH 



OCT A I. 0 

PILOT'S MASTER ANO SHEAR SWITCHES 




^iM ft MOiO MANUAL OvItttOf ON • 
*«T v*Lv| IN Ollf CTtOH.OItttIO AMO 
O^IIATI I*AMUAL%^CI» CONTtOL 

' CAUTION I 
00 MOT 'ULLT llTf NQOt IITlACT 
CA»L1 out MO |Mt*0«NCr O^ltATlON 




DETAIL r 
THROTTLE CONTROL VALVE 



Figure IS. - 



Rescue hoist controls. 
30 
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Obstruction clearance, check his torque/T5, give 
last minute instructions to the copUot and hoist 
operator. ' . 

When the pilot is satisfied that alt is ready, . 
he will direct the crewman, "go on hot mike. 
At this time, the crewman should gp on the hot 
mike. sUrt, the hoisting rig down, and begin 
normal hoisting ADVISORY REPOBT& 

When the pUot directs 
me in,- the crewman should begin glv ng toe 
J^lot directional COMMANDS to position the 
helicopter over the hoisting area. 

^OTE 

COMMANDS are given In reference to 
the fore and aft axis of the helicopter to 
direct the1)llot lo move the helicopter 
iti that direction. ADVISORY REPORTS 
keep the pilot Informed of everything 
, else that Is occurring during the rescue. 

After the basket, llCter, or sling Is on deck, 
the pilot must hold a steady posltloa When the 

4)er8on being hoisted Is safely In the rescue 
device, and the helicopter is in a steady hover 
directly over the rescue device, the crewman 
wUl raise the hoist/ During the hoist evolu- 
tion, continuous COMMANDS will be necessary 
to keep the pilot exactly over the hoisting area. 

Once the rescue device Is clear of the deck and 
all obstructions, the crewman will notify the pilot 
with the appropriate ADVISORY REPORT and con- 

. tlnue to give COMMANDS moving the helicopter 
clear of the vessel until the pUot reports "Cease 
commands 

After reporting ''Cease commands" the pilot 
will continue to move off on his '-own until he 
ts well clear of the vessel and In a safe, stable 
hover. 

When the rescue equipment is safely in the 
cabin, the hoist operator should report; ''Baskef^n 
cabin." After all hoist equipment is secured and 
the survivor(s) are securely placed in seats, the 
hoist operator reports; "Going off hot mike, ready 
for forward flight," 

BOAT HOIST 

Communications should be established with 
the vessel as soon ad possible, prior to arriving 
bn scene, to expedite the rendezvous and thd 
hoist The Vessel should be briefed as follows: 
1 The desired course and speed of the 
' vessel (course 35^ to 4P to right of 
wind line and underway). 



2. The method of retrieval (baal^. Utter) 
to be provided by the helicopter. 

WARNING 

Do not use vesrael's equipment except 
as' a last resort. Aircraft Utters are 
specially stressed and rigged for hoist 
operations and must be used for max- 
imum safety of the patient. 

3. To discharge the static electricity prior 
to handling the hoisting n& 

4. If hqlstlng rig Is to be moved from the 
hblst location, to have the vessel's per- 
sonnel disconnect the hoist cable. 

5. To ensure that hoist cable is not secured 
to any part of the vessel. 

6. To have vessel lower and/or stow all 
* "antennas, booms, rigging, flagstaff^ » 

loose gear, etc., from the hoist area. 

0 

7. Additional Information to be passed as 
required. 

NOTE 

During hoisting operations, advise the 
vessel of the number of persons on 
board. In the ^nt of a mishap to tto 
helicopter, the crew of the vessel will 
know how many persons to roscutf from 
the helicopter. It may also bo helpful 
to know the number of persons on the 
vessel. 

If voice communications cannot be estab- 
lished, the pilot, upon arriving on scene may 
direct the crewmfember to drop message biocKS, 
use hand signals, chalkboardsi loud-hailers, or he 
may just have to move into position and com- 
mence the hoist. The rescue checklist shpuld be 
completed prior to commencing the approach or 
when established in a stable hover. 



WARNING 

Extreme caution must be exercised whe^ 
Tioistjng from small boats and rafts, par- 
ticularly If "unable? to maintain way, due 
to the danger of capsizing them with 
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rotor dowijiwash. If the boat can main- 
tain W,ay which when combined with 
relative .wind ^exceeds 15 knots, a suc- 
cessful hoist can generally be performed; 
' howeyer^ broadside approaches can.re-"^ 
suit in the ^ssel capsizing. 

The helicop^r should be' brought to a hover 
about 15 to 20 /afd& short of the vessel. -The 
ptlqt will direct the hoist operator to go on 
HOT MIC and ,conn the pildi into position.- The 
hoisting rig should be started down as j^arly 
as possible to liiQjt the Mist time over the vesseL 
The helicopter will be positioned over the vessel 
at I as low an altitude as safely practicable. 
It is desirable have the y^ss^l underway 
or maintaining. steeragpway vmh the wind over 
her port bow. The hoist operator must keep the 
pilot informed at all timiss. / 
-i - . . " 

As the basket cleairs the deck and obstruc'-^ 
tions, the pilot will move the helicopter clear 
of the vessei. This is advisable for two reasons: 

*■ _ *. 

1. To prevent serious injury to personnel 
or^ damage to t3e vessel if an engine 
failure occurs, and 



2. 



To let the pilot see the ve^el, so that 
he can maintain a more stable hover. 
When clear of the- vessel, the pilot 
may slowly lower^^he helicopter to a 
safe hovering altitude^ as the hoisting rig 
is raised. 



When the hoist operator has the rescue de- 
vice inside the cabin, he should report, "Basket 
in cabin.'' When ceitoin other tasks have been 
performed (SfiE HOISTING PHRA^OLOGY SEC- 
TION), "he should report ''Going off hot mike, 
ready for forward flight." The helicopter should 
not be transitioned to forward flight* until the 
hoist operator reports: READY FOR FORWARD 
FLIGHT. - . ' 

WARNING 



WARNING 



In the event of electrical failure to the 
hoist, attempt to detenpine the cause 
(bent cable, fouled cable, etc.), vfeually 
check the hoist, and secure the 'Hoist 
Master Switch prior to using manual 
hydraulic override. Use of override with 
fouled reel or cable ^can cause damage 
and possible parting of cable. If resist- 
ance is met when using override, opera- 
tion should be stopped. immediately to 
prevent further damage. The hoist 
master s\<ritch must be placed in the 
t)FF position when using the manual 
hydraulic override to prevent injury to 
personnel or ^equipment, shoiUd. elec- 
trical power suddenly be restored. Jlje 
intennediate limit switch and the up and 
*down limit switches are Inoperative with 
^ electrical power loss and the hoist is 
capable of operating in excess of, 100 
in this coitfiguration. Therefore 
exercise caution When operating near 
cable extremities, and adjust cable speed 
accordingly. 




Figure 19. — Hoist from water. 



Discharge static electricity prior to at- 
tempting a hoist. Breaking contact will 
result In an Immediate rebuilding of the 
electrical charge. DO NOT ground the 
hoist ijjl^ar spilled fuel. 



CAUTION 

Before the rescue device Is raised 
from the deck, the helicopter shotdd be 
In a stable hover directly over the res- 
cue dei^ice. 
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CAUTION 



The hoist operator must never allow the 
hoist cable or' hook to be secured to 
any, part of the vessel. If this should 
happeil, the hoist operator should Im- 
mediately run out slack cable, advise the 
pilot, and then attempt to have the boat 
personnel aaalst in releasing it. If the 
attempt to free the cable or hook is un- 
successful, the hoist shear may have to 
be used. 

CAUTION 

The A PCS heading retention feature 
should be used 'to prevent Inadvertent 
heading change. 

NOTE 



Use of an altitude coupled hover may be 
desirable during hoist operations. 



TRAIL LINE HOIST 

Purpose of the Trail Line 

The combination of boat size , master antenna 
obstructions, rigging obstructions » and little or no 
relative wind may result in a hoist during which 
the pilot will be unable to see the vessel. Weather 
conditions might also prevent the pilot from main- 
taining a high, no- reference hover for any length 
of time. In these situations the trail line hoist 
can be used to simplify the hoist operation. The 
use of a trail line reduces the time th^ pilot 
is required to maintain a precise, perfectly 
stable hover, without a reference. The trail line 
also prevents wide swinging during a high hoist 
or when a rescue device must be lowered to a 
restricted location on deck. 

A ieight should be attached to the end of the 
trail line that does not have a weak link. (The weak 
link is a safety device which protects the heli- 
copter by NOT allowing more than 300 pounds 
of force to be applied to the trail line. If more 
is applied, the. weak link will part.) 



The weak link end of the trail line may be 
fastened to either the hoist hook small eye or 
the rescue device. 

• ^ i CAUTION ' 

During a hoisting evolutions the trail line 
is snapped to the hoist hook or the 
hoisting device by the weak link. JUST ' 
BEFORE the device goes but the door. 
Until then the trail line must be HAND 
HELD. 

Procedures for a Trail Line Hoist 

The procedures for a trail line hoist are 
exactly the same as for a boat hoist through the 
approach and hover astern of the vessel. The 
weighted trail line is passed to the vessel using 
standard hoist procedures. 

CAUTION 

The hoist operator must use extreme 
care when handling the trail line to pre*" 
vent getting it fouled in the helicopter 
rotor system. 

CAUTIONi M 

The pilot will normally lode st^t of the 
iressel .during this phase of the bperation 
"^ and will have to rely^entirely on, the hoist 
operator for position information. 

Once the trail lin§ is on the vessel and the 
boat crew is tending it. the hoiist operator will 
report. "Trail lipe on deck." and then give 
COMMANDS to the ^pilot directing him clear 
of the vessel while paying out slack in the trail 
line. When the . pilot can again see the vessel 
and has reported "Cease commands'', the hoist 
operator will begin to lower the hoist and con- 
tinue to give' ADVISORY REPORTS. . ^ ^ 

Shipboard personnel then use the trail line 
to guide the rescue device into the desired loca- 
tion, 

" When the rescue device is, on the vessel's 
deck and the survivor is ready for hoisting, 
the pilot will dfrect the hoist operator to **conn 
me in," at which time the hoist operatorwill give 
the pilot COMMANDS to get the helicopter back <b 
a position directly over the Hoisting rig and hoist 
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vertically from the deck. Retrieving the rescue 
device vertically may hot always be possible. 
Be aware of this and be prepared to recover 
the rescue device at an angle. However, when 
conditions permit, always recover the ?escue 
device vertically. ^ 

As soon as the survivor Is clear of the deck 
and all obstructions, the hoist operator will give 
the pilot COMMANDS to clear the helicopter away 
from the vessel, usually left but sometimes 
back until the pilot reports ''Cease commands.'' 
This position should be maintained until the survi- 
vor Is In the cabin and the trail line is either 
retrieved or discarded and the hoist operator has 
reported ready for forward fllgh^ 

Once clear of the vessel the pilot will con- 
tinue to move off on his own until he is well cle'ar 
of the vessel and In a safe, stable hover. 

HOISTS FROM WATER 

As the helicopter approaches a hover, the 
hoist operator should be directed to put the hoist- 
ing rig over the side. The helicopter should be 
brought to a hover, over the survivor, with assis- 
tance of the hoist operator's COMMANDS and 
ADVISORY REPORTS. It may be necessary to drop 
charts, floats, smoke markers, etc.; upwind to 
gfive the pilot some reference points during the 
_holst. Other aldar that may be used for reference 
are water foam, debris and rotorwash patterns. 

Earning 

Rotor tfownwash may. cause difficulty in 
breathing and could result in the drowning 
of the survivor. Consideration should be 
given to the utilization of trail line pro- 
cedures for a conscious survivor. 

DEWATERING PUMP DELIVERY 

Because of a dewaterlng pump's size and 
weight, the pump could easily cause Injury to 
personnel and damage to the vessel to wl^lch It 
Is being delivered. This Is particularly true If 
the vessel Is pitching and rolling in a rough sea. 

The Indirect method of delivery Is to de- 
liver a weighted trail line to the vessel. Then the 
helicopter moves off and establishes a low hover 
clear of the vessel. The trail line Is securely 
» atuched to the **D" ring on the pump bridle (with- 
out a weak link) and the pump Is put into the water. 

The vessel's crew can pull the pump to them 
through the water. The trail line Is delivered to the 
vessel in the standard manner, and then the hoist , 
operator gives the pilot COMMANDS to move the 



helicopter untU the pilot can see the vessel. 
The pilot will then continue to move LEFT or 
LEFT and AFT of the vessel until the vessel 
Is well clear of the rotor downwash and the 
rotor blades. The pilot will then begin a descent 
to a low hover over the water after which the 
^ hoist operator will connect the trail line to the 
D-rlng on the drop pump bridle. When the hoist 
operator receives the conunand from the pilot 
^ put the pump Into the water, he will simply 
t^ush the drop pump out of the door, taking 
0are that the piunp does not become fouled in the 
lipe that Is connected to It. He will also make 
8i!|re that when the pump goes out. the line can- 
ndjt foul on the* helicopter. 

The boat must be dead In the water to deliver 
the dewaterlng pump this way. and there must be 
sufficient personnel aboard the vessel to lift 
the^pump aboard. 

If there Is some reason why the previous 
procedures cannot be used, the drop pump can 
be safely delivered directly to the deck of the 
vessel, but extreme care must be taken to 
avoid datnage to the vessel or Injury to personnel 
on deck. This can be done by using the trail 
line first, remembering that this Is a hoist and 
the weak link should be attached as described 
under TRAIL LINg' HOISTS. Instead of a trail 
line hoist using r rescue device, the hoist will 
be rtiade using a pump. In this type of hoisting, 
try to remain over the vessel during the hoist. 
Moving left will make It very <Jlfflcult for deck 
personnel to retrieve the pump. Once the trail 
line Is delivered, personnel on deck can steady 
the pump and guide It directly to a spot on deck. 
This Is a variation of the standard hoist, which 
works equally well wUh a basket. Utter or 
pump. 

HOISTING PHRASEOLOGY 

The effectiveness of a hoist operation 
depends upon the ability of the pilot and crew- 
member to act and communicate as a team. 
Standard voice procedures reduce the chance of 
misunderstanding. The crewmember should tell 
the pilot what the helicopter is to do, not what 
the helicopter is doing. 



NOTE ^ 

COMMANDS are given In reference to the 
for and aft axis of the helicopter, to 
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^ . Figure 23, Dfwaterlng pump rigg^ with 

i haxnesSa 

41 ■ ^' . 

ERIC ' 



113 



direct tht pilot to move the helicopter In 
that direction. ADVISORY REPORTS 
keep the pilot informed of everything else 
that is occurring during the rescue. 

NOTE 



Combination 
••FORWARD 



COMMANDS* such as 
AND RIGHT 5'' are 



permissible in horizontal directions. At 
certain tiroes when you are trying to 
hoist or maneuver in a restricted area, 
a COMMAND of •^FORWARD 8," fol- 
lowed by '•RIGHT 5/' wUl not work. 
The only way is to move on a diagonal. 
Under these circumstances, combination 
COMMANDS are authorized. 



COMMAND 
FORWARD 5 
BACK 5 
LEFT 5 
RIGHT 5 
UP 

DOWN 
HOLD 



EASY^ 

(left, rie^t, foward, back) 

FORWARD AND RIGHT 5 

GO ON HOT MIC ' 

CONN ME IN 

CEASE COMMANDS 
SHEAR! SHEAR! SHEAR! 



ADVISORY REPORTS 



HOISTING AND RESCUE PLATFORM COMMANDS 
MEANING 

Move helicopter forward 5 feet. 

Move helicopter backward 5 feet. 

Move helicopter left 5 feet. t 

Move helicopter right S ^t. 

Inci^ease helicopter altitude. Do not use a distance with 
this conunand.. 

Uiwet helicopter aimuda|. Do not use a distance^with this 
command. i 

Hold helicopter in a position relative to tl^e target. 

Move helicopter very slowly in the direction indicated, a 
very small distance. 

Combination COMMAND as discussed above. 

The hoist operator begins giving ADVISORY REPORTS. 

The hoist operator begins giving directional COMMANDS 
and continues giving ADVfSORY REPORTa 

Pilot no longer xj^quires COMMANDS to maneuver. 

The hoist operator and copilot/should activate their 
respective shear switches. 

HOISTING ADVISORY REPORTS 
(Example of ^ask^t Hoist) 

MEANING. 



^ ON HOT MIKE. HAVE TARGET IN SIGHT, Hoist qperator is conmiencing the hoist 
BASKET GOING OUT THE DOOR. 



BASKET BELOW AIRCRAFT 
BASKET HALFWAY DOWN/UP 



Basket is below the hull of the helicopter. 

Basket is halAvay between the helicopter and the surface. 
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HOISTING ADVISORY REPORTS - Continued 



ADVISORY REPORTS 



MEANING 



BASKET HOLDING 
THE WATER 



FEET OFF 



BASKET ON DECIC ' 

MAN GETTING IN THE BASKET ^ 

MAN IN THE BASKET 

PREPARE TO TAKE THE LOAD 

TAKING THE LOAD 



BASKET CLEAR OF' VESSEL, CLEAR 
TO MOVE LEFT 



BASKET CLEAR OF VESSEL, TRAIL 
LINEv STILL ON DECK, CLEAR TO MOVE 
LEFT FEET 

BASKET OUTSIDE DOOR 
BASKET IN CABIN 

BASKET IN CABIN, RETRIEVING TRAIL 
LINE 



CABLE FOULED 
BASKET FOULED 

GOING OFF HOT MIKE, READY FOR 
FORWARD FLIGHT 



The Imsket haa been lowered to a safe distance from the 
water and wUl not be lowered any further until over the 
hoist area. ' 

The basket is on the deck of the vessel. 
Self-explanatory. 

The man is in the basket and ready to be hoistpd. 

Hoist operator is taking in the slack of the hoist cable 
and preparing to lift the basket clear of the deck. 

The hoist operator is llflng the basket with the M^aulic 
hoist. 

The basket le well clear of the deck of the vessel and ' 
not In danger of fouling in the vessers rigging. Copilot 
should clear area to the left. Move the helicopter left 
so pilot can again see the vesseL COMMANDS a^ re- 
quired untU the pilot reports ''Cease commands." 

If a trail line was uaed'^, this modification of the previous 
^similar report reminds the pilot that the trail line Is stUl 
on deck and to exercise caution when moving left. 

Basket Is level with the door and la being brought Into 
the helicopter. 

Basket Is in the cabin and being disconnected from the 
hoist cable. 

The basket la In the cabin tnd now the hoist operator le 
concentrating on getting the trail line aboard. Under 
adverse conditions, do- not hesitate to cut the trail line 
or disconnect the trail line from the hook and throw 
It overboiird. It may be safer not to try to gpt It back; 

The hoist cable has become fouled on the vessel. 

The basket has become foiUed on the vesseL 

Basket Is disconnected from the hoist cable; the hoist cable 
has been run up to the limit stop. The door has been closed, 
and the hoist operator Is golngoff hot mike. All passengers 
and crewmen should be strapped in except for those re- 
quired to be up and about the cabin In the performance 
of their duties. 
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ADVISORY REPORTS 
CABIN SECURED 



LOST TARGET 
TARGET 



HOISTING ADVISORY REPORTS • Continued 
MEANING 

r 

All rescue equipment has been ato^^d; &11 ptasengors 
and crewmen should be strapped in except for those 
required to be up and about the cabin in the performance 
of their duties, ^ 

Pilot has lost sight of the hoisting roference."^' 

Pilot can again see the hoisting referenoe,* 



' ^Hoisting Reference-A visual reference such as a portion of ti^ boat* runway* or platform that 
will allow the pilot to maintain a stable hover to complete the hoist. It is normall not possible 
to maintain visual reference with the actual position from which the hoist is to be made. 



HOISTINC 



If the follovlng points are kept In 
mind 9 an EMERGENCY situation can often be 
avoided:, 

1 . Evaluate each hoist before start - 
ing . Look the vessel over. Do 
not allow yourself to be. rushed 
in for a hoist. Check and make 
a mental note of all obstructions , 
and do not forget to keep watch 
on them during the hoist. Check 
the deck * area for obstructions 
' or loose gear. Loose gear could 
become airborne and injure some- 
one • Observe the vessel's motion ^ 
particularly pitch and roll. Make 
a determination if any nonstandard 
procedures will be required, and 
if so, ' talk them over with the 
pilot BEFORE thfe hoist. 

2» Make sure you receive a complete 
briefing from the pilot before 
start infT the hoist . He should tell 
you exactly what equipment you 
should use and how you will accom- 
plish the hoist. There should be 
no doubt in eithei- the pilot's or 
hoist operator's mind as to HOW, 
the hoist is to be accomplished. 



Take corrective action early . Do 
not allow a potentially bad 
situation to get out of hand. If 
the hoist is not going well, re- 
port it to the pilot before damage 
or injury occurs. The two of you 
can work out a solution mucji bet- 
ter than if only one of you knows 
there is a problem. A small change 
in delivery technique may be all 



6. 



8. 



that i^ necessary to solve the 
problem. Do not hesitate to re- 
trieve the basket; move off» 
relax, discuss the situation, and 
then try again. 



Anticipate . Do not wait for some- 
thing to happen or allow yourself 
to "get behind the aircraft." Al- 
low a lead time on COMMANDS* Do 
not wait for the aircraft to ar- 
rive where you want it before you 
say "HOLD." If you do, and you 
have . not anticipated the rate of 
aircraft movement, by the time the 
pilot brings the aircraft^ to a 
stop, you will be well beyond 
where the aircfaft should be. Try 
•to ANTICIPATE! 



Keep the pilot informed . Clear, 
timely, voice reports oii the hoist 
progress enables the pilot to stay 
abreast of your activities. The 
pilot cannot see anything of the 
hoist operation, except possibly a 
very small section of the vessel's 
bow. The less you tell the pilot, 
the HARDER the hoist will be for 
the hoist operator. 



Do not rush , 
liberately. 



Work slowly and de- 



Do not raise your voice . Maintain 
ft low monotone, NQ MATTER WHAT! 



Always keep - the vessel in sight . 
If you allow the pilot to move 
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Use the weak link . ALWAYS use 
4 weakTink when attaching a trai^ 
line to the hoist hook. The only 
time a weak link is not used iA '^ ^ , 
for a pump delivexT' where the * 
pump is to bte put into the water 
with the trail line on the vessel. 
The hoist would not be used. R|e- 
view pump deliveries in the pre- 
vious text. 




the aircraft in such a manner 
that you lo»a sight of the vessel, 
you are asking for very serious 
problems. If your visual centact 
is lost, immediately inform the 
pilot and give him your best esti- 
mate of corrective action. 
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So far in this section, you have studied correct hoisting pro- 
cedures, as well as the terminology you should use when making a 
hoist. This section was designed to help you become a well^-quali- 
fied hoist operator. During your training as a SAR aircrewman, you 
will have to memorize much of the terminology and many of the ad- 
. visory reports used in hoisting operations. 

(Now answer the fol^lowing review questions.) 



15. Which of the following, are included 
on the rescue checklist? 

!• Check hot mike 



15. D The items In the rescue checklist 
must be checked before the hoist 
can be started. (Refer to page 2'9) 



2. Check rescue rig 

3. Rig rescue gear 

4. Request hdist power 



A. 1 and 2 oiily^ 

B. 3 and 4 onlV 

C. 1, 2, and 4 only 

D. 1, 2, 3, and 4 . 

16. Jf, during the hoist, the cable gets 
fouled , or secured to the boat , which of 
the following should you do FIRST? 

A. Advise the pilot! you are going 
to shear Jthe cable 

B. AtCctapr to have the boat crew 
release the cable 

C. Shear the cable using the hoist 
shear switch ^ 

TX. Run out slack on the hoftt cable 

17. When the hoist operator has tMw basket 
inside the cabin, he should report, 

A. "Cabin secured, going off h^^ 
mike" . 

"Basket in cabin" 



B. 
C. 
D. 



"Cleared for forward flight" 
"Cabin secured, ready for forward 
fUght 



16. 



0 Running out slack on the cable 
will give you and the pilot time 
and ,room to free the cable or ^ 
decide whether or not to shear 
the cable. (Refer to page 38) 



17, 



B This means^.^that the crewman has 
the basket In^the cabin and is 
securing the cabln**^ (Refer to page 35) 



18. When should the crewman give the pilot 
commands and advisory repox*t8. 

A. Throughout the entire operation, until 
the pilot reports: 'K:EASE COMMANDS*' 

a Only when the crewman feels that they 
are needed 

C. Only at the beginning and end of the 
hoist operation 



18. A The pilot needs ADVISORY REPORTS 
^ during the entire hoist operation. 
COMMANDS may be discontinued when 
the'pllot has regained visual 
contact with the hoist sight and 
reports: CEASE COMMANDS. (Refer 
to p^ge 31) ^ 
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19. During a puap ^delivery , the hoist op- 
erator will hpok (he trail line to the 



A* puMtp can handle 

B« demtering punp bridle 

C. pump weak link 

D« ^devatering piuq) flqtC : 



20. »What 
niold"? 



is the neaning :*6 



^ the conmandy 



a specified 



Stop helicopter 
direction 

B. Stop h^copter aoi^oni U? or DOli/li 

C. Hold helicopter iA\ position rel- 
ative to the tmget 

D. Hold helicopter heading 

' ^ ■ 

21. Which' of the following means,' "Hoist 
operator, i^ taking in the slack of the hpist 
cable and if") preparing to lift the basket 
clear of ^Ke de\k.\(. ^ ' 

A. TakLnj t^ie load^- 

B. Basket clea^^^'of vessel \ 
Prepare tljtake a strain 

D. Prepare to\take the load 



19., B The trail lln« ia hooked to ^ 

•*D*' ring attached to the brl41e. 
Thla nmkes It eaaler for a crew 
to- recover ' the pumjp. (Refer to 
page ^ 



20. C ' If-^tha target la a Ijoat under 

way, thla commadd mekna that the 
helicopter la moving wltb the 

^ boat.' (Refer to page 42) 



21. D Thla meana thit the pilot ahould 
be prepared for an additional 
weight irbad on the helicopter. 
(Refer to^page 43) 
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SEA RESCUE PLATFORM 



RESCUE PLATFORM HECOVERY 
IN CA1>I WATER 



the approach, but they may be done after 
the aircraft is established in a hover. 
For -actual pickups, the platform^ should 
be rigged in the LOlffiR position. 



\ ■ ' 

The rescue platfonrf will normally be 
used to rescue survivors from sheltered 
water or relatively calin open sea condi- 
tions. The rescue platform is particularly 
effective to recover personnel from the, 
water or from /a -'^sraall boat or raft where 
hoisting without good visual references 
would be difficult or the rotor downwash 
would swamp the /boat. 



^ The nescue plat:fom should be rigged 
and the Rescue Checklist completed at the 
direction of the pilot. These operations' 
are normally done before the aircraft begins 



Rescue Checklist *. 

The Rescue Checklist consists, of: 



1. 



2. 



.3. ■ 

^ 4." 

5. 

6. 
' 7. 
^ ^ 8. 



Aircrewm^mber's safety harness on 
and adjusted. 

Check rescue rig '(basket, - sling, 
platform) for condition and rig- 
ging, r , 

Check hot mike (pilot and copilot 

response) ' 

Roll and pitch bias centered. 

Request permisision to open up. 

Rig rescue gear, (^^ee figure 24.) 

Conduct crew briefing. 

Report ready to pilot. 



PLATFORM IN$TALL£0 
(STOWED POSinON) 




OETAIL A 



PLATFORM INSTALLED • 



DETAIL B 

-J 

Figure 24. - Rescue platform. 
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Voice Procedures 

• " ■ ' . 
The voice procedures should be as fol- 
lows t (Manorize) ' 

Pilot : Perform rescue ^ checklist 

* for rescue platform pick- 

* up. 

SAR Aircrew: Roger. 

, ■ '4 

SAR Aircrew: On hot mik^i how do you 
read? 

. Pilot: Loud and clear, how me? 
SAR Aircrew: Loud and cl«ar, going off 
hsjt mike . 

SAR Aircrew: Checklist complete, request 
permission to ojpen up. 
Pilot: Open up (or "Standby", as' 
the situation dictates; the 
command "open up" in(;ludes 
permission to lower |he 
/platform. ' 
Pilot: (When ready) If *you have 
the target in sight, go 
'^on hot mike ^d conn me 
in. " 

SAR Aircrew: On hot mike, I have the 
target in sight, , forward 
' ^ feet, . 



Recovery Procedures •> 

The pilot will normally land the heii^ 
copter ' with the survivor just outside the 
rotor 1 downwash at about, the one o'clock 
posit ijon and direct the crewman to go on 
hot mxke and conn him in. The crewmah should 
then position himself on one or both knees 
on the outboard edge of the ^platform with 
the aircrewman^s safety- harness adjured 
and holding him securely at this^ position. 
The crewman should then su^^plement the pi- 
lot's picture with continuous COMMANDS and 
ADVISORY REPORTS uj!;itil the rescue is com- 
plete or'the'pUot directs *«CEASE COMMANDS". 
(See figure^ 25). * . 



NOTE 

The aircrewmember may attach his safety 
harness strap ''to a jump seat belt ring to enable 
him td reach the outboard edge of the platform. 



The avionicsman will be outfitted in an 
airVrewmember's safety harness^ during any plat- 
forfujjr hoiit evolution. 



it 

all 

the 
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or 



CAUTION 

dnce touchdown on the water is made, 
the closure rate should be SLOW, and 
must be closely controlled to stop 
drift as the platform approaches 
survivor to avoid running over 
survivor or to prevent the surviv- 
from drifting under the sponson 
or hull. The helicopter must be brought 
to a stop in the water as the surviv- 
or arrives alongside the platform. If 
you feel the closure rate is too, rapid, 
iiranediately advise the pilot. Slower 
than necessary is better than just a 
little bit - too fast. If the survivor 
becomes endangered by, the aircraft, use 
the COMMAND 'UP," meaning for the pilot 
to immediately establish a, hover. (S^e 
* figure 27.) 

Normally, thie crewmerinBer will use the boat 
hook to help retrieve the survivor. 



WARNING 

» 

To prevent rotor blade contact, the boat 
hook must not be raised above the cargo 
door. 

When the crewmember has the survivor 
aboard the helicopter, the crewmember will re- 
port "Man in cabin, going off hot mike," then 
complete the secure checklist. 

The secure checklist consists of: 

1. Strap across the door. 

2. Platform in the aircraft and stowed. 

3. Survivors strapped iiu 

4. Crew strapped in. 

Once the secure checklist has been com- 
pleted the crewmember should report "Cabin 
securecj, ready for forward flight." 
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Figure 26. - Aircrewnan ' s safety harness oh and adjusted 
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Figure 27. - Conning the pilot into position. 
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NOTE 

Upon completion of platform operations, when 
stowing the platform, the cables shall be secured 
with bungee to prevent them fiom entering the 
tail rotor drive shaft housing. Proper sto\yage 
instructions are contained in the Maintenance 
Manual, TO lH-3(H)F-2-2. 

If conditions, permit, complete the en- 
t;irt secure checklist before forward 
flight. 

Dangers Encountered During Recovery 

It is dangerous to air taxi dose to 
small boats or life rafts be cause the rotor 
downwash could capsize the raft or boat 
and possibly cause contact with the rotor 
blades. It is normally best to land short 
and, using minimum collective, water taxi 
for the recovery. 

Use extreme care in approaching parachutes 
in the water. AVOID this if at alj, possible. When 
recovering an immobile survivor attached to a • 
paracihute, the aircraft is landed clear to one side 
and you will swim or use a raft to aid the survivor 
and free him of the parachute. You should be 
attached to a safety line and d6n a life vest before 
attempting such a rescue. _ " ■ 

When being approached by a smalJL boat, 
the pilot and crew must be alert to take 
corrective action if it appears that per- 
sons in the boat may stand up, raiie^ oars, 
or in any way jeopardise themselves or the 
helicopter. Signal the people to keep low 
with a p^lms down motion with both hands. 

RESCUE PLATFORM RECOVERY IN 
JOUGH WATER 

Some*' sea cpnditions preclude a , safe 
..landing and rescue platform recovery. There- 
fore, a hoist, \feil be requiredr When in 
doubt, the piftot^ will hoist ..If you have 
any doubts about the safety of the aircraft 
in a rough sea landing, SAY SO! Remember, 
however, that the final decision rests with^ 
the aircraft commander. 

If the pilot has elected to make a 
platform recovery, the approach and prep- 
aration for landijig will be the same as 



for a calm water pickup. After transitioning to a 
hover, the crewmember will be instructed to open 
the door and lower the' rescue platform. The pilot 
will turn th# helicopter to place the major swell 
on the port bow to the port beam, holding the 
survivor in about the one o'clock position well 
outside the rotor wash. While maintaining this 
general relationship, evaluate the sea. The pilot 
will instruct the crewmember to "Go on hot mike" 
and'establish ICS communications. When the pilot 
directs the crewmember to "Conn me .in", the 
crewmember should begin giving the pilot contin- 
uous COMMANDS and ADVISORY REPORTS to 
supplement the pilot's picture. The pilot will close 
on the survivor, and when the sea conditions 
permit, land with the survivor just inside the t^o*or 
wash. The COMMANDS' and ADVISORY REPORTS , 
should continue until the rescue is complete or 
the pilot directs "CEASE COMMANDS". 

Once touchdown on the water is made, the 
closure rate must be closely coil^roHed to stop tbe 
aircraft ar^d all drift as the platform approaches 
the survivor. (See figure 28.) When the crew- 
member has the survivor .aboarcf the aircraft, he 
will report, "Man on platform, cleared to 'hover." 
.(See figure 29.) When the crewrnember has the 
cabin equipment secured and" all hands are 
strapped in their seats, tlje crewmember will 
repor-t, "Cabin secured, ready for forward flight,"^ 

and not before! >^ 

.... ^ ^ 

RESCUE PLATFORM RECOVERY 
VOICE PROCEDURES 

The pilot and crewmember musV^erform as 
a team to make a safe recovery. TX preVent 
confusion and misunderstanding, the crewmember 
U5es COMMANDS and ADVISORY REPORTS in 
directing the pilot to position the helicopter 
during the rescije. A COMMAND is given in 
reference to the fore and aft axis of the heli- 
copter to direct the pilot 'to move the helicopter 
in that direction. AH distances given with, 
COMMANDS will be in feet — no other types oi 
measurement. ADVISORY REPORTS keep /the 
pilot informed of everything else that is occurring 
during the rescue. They are inidrmation, not 
COMMANDS.^ (See tables 5 and 6.) 

Use the COMMANDS anct ;aDVISORY 
REPORTS in table 5. 





Table 5. - Rescue Platform Commands. 


IS 


COMMAND 


MEA^^[NG 




FORWARD 5 


Move helicopter forward 5 feet. 




BACK 5 


Move helicopter backward 5 feet. 




RIGHT 5* - 


Move helicopter right 5 feet. 




LEFT 5 


Move helicopter left 5 feet. 
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> Table 5 (Cont'd.) - Rescue PUtfora C<toaaiids. 



COMMAND 


0 

MEANINO 


(right, left, forward, 
backward) 


{Precedes the direction of movement desired and 
requests a very slow rate of movement in the 
direction indicated. 


TTUUU 


Hold aircraft in a position relative to the tar- 


UP^ 


^ Danger to the survivor or to the aircraft. Im- 
mediately establish a hover. May be given 
by the copilot if something is endangering 
the aircraft from port side. 



To reemphasite, when you give the pilot 
a COMMAOT requesting a direction of move- 
ment, also include the approximate distance 
that vou desire the helicopter to move in 
that direction. Example: FORWARD 50. All 
directions are givrfn with«reference to the 
fore and aft axis of the helicopter. Do 
not use distances with the COMMANDS of EA^Y, 
HOID or UP. 



As mentioned before, during a rescue ; 
platform recovery, there are additional re- 
pbrts that are advisory to the pilot and 
keep him up to date on the progress of .the 
rescue. These ADVISORY REPORTS are listed in 
table 6. 



Table 6. - Advisory Reports (rescue platform). 



APnSORY REPORT 

MAN APPROACHING PLATFORM 



MAN AT PLATFORM 
MAN ON PLATFORM 

CLEARED TO HOVER 
MAN IN CABIN, 

COINC off HOT MIKE 

CABIN SECURED, READY F(JR 

FORWARD FLIGHT 
PICK UP INTO HOVER, 
MAN DRIFTING ^ 



MEANING 

The survivor is close to the platform, and the 
distance between the survivor and the plat- 
form is closing. 

Self -cxplAnatory . 

Self-explanatory . 

The hoist operator Is going off the hot mike and will 
be assisting the survivor .and stowing equip- 
ment. 

Self-explanatory. 

This is very linportant. If the man being res- 
cued drifts into arr-area that would endanger 
him, such as too far aft, under the sponson 
or the hull of the aircraft, iimnediately 
lift the aircraft into a hover. This advisory 
report informs the pilot of a potentially 
sirious situation. ^VP" is a COMMAND and 
• differs in that it represents an IMMEDIATE 
EMERGENCY! 



The ADVISORY REPORTS in table 6 should 
be supplemented by other olearly understood 
advisories, as necessary. Basically, the 
pilot wants you talking to him all the time. 
If a COMMAND , is not necessary, then give 
him progress information on how you are 



doing; in (^ther words, give the pilot AD- 
VISORY REPORTS*. 

Remember, you will be on the hot mike, 
and all noises will be transmitted through 
the ICS to the pilot's headphones.* Keep 



your oike right on your lips to eliminate 
%dnd noise and to prevent your being dif- 
ficult to hear. If the pilot is having dif- 
ficulrty hearing you, he may do something 
which is entirely different from what you 
really want dohft. 

NOTE 

Upon completion of platform operations when 
stowing the platform, the cables be 
secured with bungee to prevent j(nem from 
entering the tail rotor drive shaft housing. 
Proper^ stowage instructions are contained 
in the Maintenance Manual T.O. IH-3(h)F-' 
2-2. ' * 

PEjtSONNEL LADDER 

Although the personnel ladder was not ori- 
ginally designed for use as rescue equipment, 
' experience has shown that the ladder has very 
positive advantages over ^he rescue platform 
under certain situations. When you are recovering 
a survivor who is mobile, the personnel ladder 
acts very much like the ladder in a swimming 
pool. It permits a person in the water to grab orito 
something and tQ climb out of the water into the 
aircraft with crewmember*s assistance. The crew- 
member, with aircrewmember's safety harness ad- 
. justed, may climb down several steps into the 
water and give the survivor considerably more 
assistance than he could operating from the 
rescue platform. When you are recovering a body 
or an object, the rescue platform is recom- 
mended. The decision of which piece of equipment 
to use, rescue platform or personnel ladder, is the 
aircraft commander's, based on his evaluation of 
^ the situation, safety, and your recommendations 
as crewmember. Checklist and voice procedures 
are the same for either piece of equipment. (See 
figure 30.) . 




trtrt 

Figure 30. - Personnel ladder. 



LOW RESPONSE EmRMAL CARGO SLING 

The low response External cargo sling 
(figure 31) permits carrying loads up to 
8 I 000 pounds beneath the helicopter. The 
sling is made up of universal sling fit- 
tings, cables, cargo hook, pulleys, and 
a suspension frame. The sling is attached ^ 
to four hard points on the bottom of the 
helicopter by four universal sling fittings. 
The fittings, in. turn, are attached to a 
suspension frame, which contains a pulley 
in each comer. Two cables are threaded 
through the pulleys which support tfte cargo 
hook. Each c4ble picks up a suspension ring 
on the cargo hook, is threaded through a 
pulley, , passed diagonally below the' tub 
and threaded through the opposite pulley, 
and then attached to the opposite suspen** 
sion ring. This suspension permits the hook 
to . swing independently of the helicopter 
in any direction. The path of the hook Our- 
ing its swing is elliptical; therefore, 
the line of reaction of the load is perpen-- 
dlcular to a tangent on the elliptical path. 
This line of reaction passes through the 
helicopter between the floor and the center 
of gravity and eliminates undesirable air- 
craft responses. 

The cargo release circuit operates on 
current from the DC primary bus and is 
protected* by a circuit breaker, marked CARGO 
HOOK PWR, located on the overhead circuit 
breaker panel. Ground personnel may open the 
hook by actuating the manual release lever 
located on the side of the cargo hook. The 
load beam for the cargor hook will automat- 
ically return to the normally closed posi- 
tion after the load is released. For a 
pickup, the helicopter can be hovered over 
the load and the load attached to the hook 
from outside the helicopter, or be hooked ^o 
a preset ring tfy the pilot flying the hook 
into the ring. 

Vhen the cargo sling is attached, but 
not in use, it is. stowed under the fuselage- 
by means of a nylon stowage line. A light, 
marked CARGO HOOK, on the pilot's advisory 
panels will illuminate any time the cargo 
hook Is open. The light receives electrical 
power from the DC primary bus through a ' 
circuit breaker on the overhead circuit 
breaker panel. The circuit breaker is marked- 
CARGO HOOK WARN under the general headings 
INDICATOR LTS.and DC PRI BUS. ^ - 

NOTE 

With external loads, radio communica- 
tion and navigation systems may be 
unreliable. 
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CARGO SUNG OPERATION 

Cargo Sling Master Svdtch / 

A switch, marked CARGO HOOK, located 
on the overhead svitch panel ( figure /31) 
controls the* operation of the cargo sling 
hook. The switch has marked positions AUTO, 
SAFE, and SLING, and should be kept in the 
SAFE position during flight to prevent ac- 
cidental discharge of^ the cargo by gusts 
or conditions ^that would lighten the load 
force. The SLING position energizes the 
thumb switches on the pilot's and copilot's 
cyclic stick grips, marked CARCK). This en- 
ables the pilot or copilot to electrically 
release the load on the slirig. The cargo 
sling master switch should .be in the SLING 
position during cargo hookups and until 
a safe altitude and airspeed are reached, 
to allow for quick release of the external 
load in the event of an emergency. The AUTO 
position energizes the cargo release switch- 
es . and also a* touchdown switch on the cargo - 
hook. The touchdown switch, activated by- 
load tensions greater than 125t 10 pounds, 
will automatically release the load when 
the load touches the ground and jthe load 
tension on the hook becomes lesjj than 100 
pounds. After an AUTO cargo release, the 
CARGO HOOK 0?>m light, will blink continuous- 
ly until the switch is positioned to SAFE, 
Although XM automatic touchdown release 
is set to actuate* at 100 pounds or less, 
it should not be used with loads less than 
200 pounds. The master switch should ali/ays 
b* returned to -the SAFE position and sling 
stowed after the load has been released. 
The master switch receives electrical pow- 
er from the DC primary bus throufh a circuit 
breaker, marked CARGO HOOK PWR, located on 
the overhead circuit breaker panel. 



CAUTION 



When you are carryiiig loads of less 
than 200 pounds, the cargo sling mas- 
ter switc/h should never be in the AUTO 
position during flight. The cargo sling 
hook would open immediately if a gust 
of air momentarily lightened the load. 
The *AUTO position should be used just 
before touchdown to avoid an inadver- 
tent release of cargo . 



Cargo Release Buttons 

A cargo release button, marked CARGO, 
is located on the pilot's and copilot's 
3tick gripa. Either cargo release button 
may be depressed to open the cargo sling 



hook when the caf'go sling master switch 
isHn either AUTO or SLING posit^SSn. 

Cargo Release Pedal 

A cargo release pedal, located on the 
pilot Is side - of the cockpit, is connected 
mechanically by cable to the manual release 
lever on th? cargo hook. The pedal may be 
depressed to mechanically open the cargo 
sling hook when the electrical release cir- 
cuit is inoperative. The load will be re- 
leased in the air or on the ground regard- 
less of the position of the cargo sling 
, master switch, ^ 

Cargo Hook Open Advisory Light 

The cargo hook open advisory light 
is actuated by a microswitch on the cargo 
hook, A green advisory light,, marked CARGO 
HOOK, located on thc/caution-advisory, will 
come on ' whenever the cargo hook load beam 
is open. 

Cargo Hook Manual Release Km 

The cargo hook may hi manually released 
^y ground personnel by operating the manual 
release am on the cargo hook, A force of 
15 to 22 pounds is. required to move the 
release arm' in an upward direction to re- 
lease a load of ^,000 pounds. With no load, 
10, pounds/ force is t|tie' maximum required to 
open the load beam. 



Cargo Hook StVwage Line ^ 

The cargo" hook stowage line runs from 
the cargo hook into the #[^aelage to a cleat 
close to the deck on the right-hand compart- 
ment side panel just aft of the cargo door. 
The cargo hook is stowed by lifting the 
cargo hook by the nylon line and tying the 
line - to the tiedown cleat inside the cargo 
compartment. To release the cargo hook fr<nn 
the stowed position^ untie the- nylon line 
and slowly lower the cargo hook* A bufigee 
cord, attached from the cargo hook cables 
to the fuselage, removes the slack from 
the cables when the hook is Stowed, 

WARNING 

Any static electricity that may have 
been generated by the helicopter should 
be dissipated before you attempt a 
hook-up, by allowing the sling to touch 
the ground or through a conductor that 
can make contact between the sling 
and the ground, ^ 
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WARNING 

« 

External loads may cause oscillations to 
the extent that the load may oscillate into 
the rotor blades and/or fuselage, or that the 
load may cause a deterioration in the sta- 
bility oft the helicopter. OsciWions can usu- 
ally be controlled by slowing the forward 
speed of the helicopter. 

C^AUTION 

The cargo sling should be stowed before 
landing to prevent the hook from striking 
the ground. Striking the hook on the ground 
can cause damage and subsequent failure of 
the hook. Landing on water with an unstowed 
hook can cause damage by denting or punc- 
turing the fiull. Normally, with the hook 
installed, running water lancj|ng9 will not 
^ be accomplished. 



AIBCRA Ft OPE RATION WITH THE 
CARGO SLING ATTACHED 



Preflight 

The most important phase of a cargo sling 
mission is thorough planning. The operating area 
should be Selected to avoid Qightijver vehicles, 
buildings, or congested areas and to provide 
optimum safety. Arefia of dust, mud, snow, or 
Ice shpuld be avoided. All personnel concerned 
with the mission should be thoroughly briefed 
on their duties and responaibilltles during the 
operation. Ground crew personnel should wear 
helmets with visors down «d radio cords tucked 
In, They must exercise sound Judgment and com- 
mon sense In positioning themselves so that 
if the load should be accidently dragged or lifted, 
they can move clear immediately to avoid injury. 
If an emergency occurs during cargo sling ground 
r operations, the heMcopter and ground crew per- 
sonnel should move in opposite directiohs to 
clear each other. The helicopter should move to 
its left while ground crew personnel move off 
to the right. Ground crew personnel should make 
every effort to work at the right side of the 
load (with respeot to the position Qf the heli- 
copter over the load) so that in an emergency, 
they can clear from'under the fiellcopter wit^out 
climbing over or moving around'the load. 



Do not consider vrtnd velScity in advance 
planning except to note that any wind encountered 
may*^ serve to improve helicopter performance, 
it IS recommended that training loads 'not ex- 
ceed 2000 pounds. 

Equipment Inspection 

Inspect the following Items before cargo 



night: 



1. Cargo sling and attachments for security. 

2. Manual release for proper rigging. 

3. Cargo hook for security and conditloni 



In Flight 



1. Equipment preparation. 

a. Ensure^ sling Is fully extended and 
all cables and lines are clear. 

* b. Pilot's HOT MIC LISTEN - ON. 



Cargo hook 
figure 31.) 



switch - SLING/ (See 



2. Approach and hookup. 



c. 



d. 



Aircrewmember conn pilot into 
position directly over cargd, using 
hoisting voice procedures. 

Ground personnel ENSURE static 
electricity (dissipated. 

Aircrewmember monitor hookup; 
ground personnel clear of cargo. 
Ground personnel should enter and 
depart the cargo ^ sling hookup area 
from the startxjard'Side of 'the air- 
craft. 

Aircrewmember report hookup and- 
ready for lift. 

Pilot smoothly increase power until 
the cable is under tension and slowly 
continue apower increase id lift off. 

Aircrewmember report cargo clear 
of deck. 
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' NOTE ' . 

For.Atlnlng, * to ^S^foot cable ahopld 
to'ttttfcto^ tp U)0 selebted^iQtd: The length- 
of cable will var]j; actual operations. 

Trmnaltton tofom^Td'^Uitit 

Trmalt^n to forward; flight and esUbllffh 
M positl«^^^e)$ of cl|xnb ae^soon aa/trmnalatlonal 
lift hM been obtained. Do not descend d^iHng 
transition. Accejeratfon and maximum airspeed, 
^to prevent oac^llatlon, will be dependent on the^ 
type of load carried. Some' loads will require ^ 
alrspe^s as low, as ^ 10 knoU to"" maintain sU* 
blUty. The helicopter shquld not be maneuvered 
abruptly. / ' ' ^ 



'n6te 



, Thc aWrcwmcmbcr should monitor the load 
for oscillation and other unsatisfactory in-' 
. dications. \ 

* n ^ 

Cruise , V ' 

' * K 

1 ' A 

Cargo master switch -•SAFE (after 500- 
feet terrain clea^rance). 

^ CAUTION 

When the ^5a*gM>pol« switch Is In the SLING 
position, the pilots should exercise. cautjon to 
^ prevef!t Inadvertent release of the load. 

CAUTION ; 

Do not fly over populated areas, buildings, 
or other surface conditions that would be 
endangex^d' or damaged In Inadvertent cargo 
release. Gusty wind conditions, action of the 
load, or aircraft equipment malfunction can 
cause or require unpfanned load release. 

LOAD STABILITY 



Most of the problems encountered In hell- 
copter external lifts concern the instability of 
loads In flight as the sling load Is seldofn 
aerodynamically stable. 

Load Instability will occur whenever the 
weight of a suspended load Jjp not sufficient to 



hold' It dow^^agaitist the drag of^the air through 
which It mqv^s: Such loads will normally turn 
broadside to the direction of flight, this exposing 
maximum diig surface: StablUzaitlon of such loads . 
mky be assure^ ^ by 'one or more'^of the following 
n\eans: / ' . " 

X. Reduclng^lr^peed. ^ \. 

2. Mate slow control movements. 

, , 3. Increasing the weight of the load. 

\ 4. Heduclrig-the dra^g Isurface by altering 
\ > the: relationship betwejia the center of 
gravity and the center of pressure of the 
suspended load in such a way as to as- 
, sure that the narrowest surface points 
In the direction of flight. 

5. Drag surface reductldn can be achieved 
by Adding SHrface to the rear of the load 
or adding weight to the front. The general 
rule Is that sUblllty will be assured at 
practical helicopter speeds when the 
loads center of, gravity Is located at the 
front third of the surface area. 

CAUTION 

Spinning may result In pendant failure. If 
' conditions permit, a spinning load may be 
placed on the ground or water *to reduce 
the spin rate, t^elease uncontrollable loads. 

Approach ' . 

1. Use a NORMAL APPROACH. 

2. HOT MIC - ON. 

3. Cargo master switch - AS REQUIRED. 

4. Crew report -^*CARGO ON DECK." 

5. Cargo - RELEASED. 

6. Sling - STOWED BEPORE LANDING. 

NOTE 

Cargo operation without AFCS should be 
undertaken with caution. Without the stabili- 
zation, oscillation of the helicopter and load 
can endanger ground personnel. 

^ NOTE 

The radar altimeter may be unreliable with 
a load attached. 
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When it is impractical to use a hoi/t in rescue oper^ttions, 
you win use a rescue platform. The rescue platform can. be used 
for injured persons, body pickups, and pickups from^a raft^. The 
cargo sling is' used for bulky cargo that cannot be loaded into 
the helicopter. You 'mUst handle the cargo Isling properly to avoid 
inadvertently dropping the load. , , " 

(Now answer the following review questions.) 



11. The rescue plat|orm should be rigged and 
the chelcklist completed^when th^ 

. " A,. copilot gives the direction 

B. crewmember is ready ' 

C. pilot gives the direction 

D. " crewmember has the target in sight 

23.. In the rescue platform pickup voice 
procedures, the command "Open Up" includes 
peraission to" * 

A . go on hot mike *■ 

B. rig the platform 

C. complete the checklist ^ 

D. lower the platform 

Z.4. Which .command is used if the survivor 
is in danger from the aircraft*? 



22. C 



The pilot is in command and is 
\n a better pbsition to decide 
ijhen this should be done\^ 
(Refer to page 49) 



A. 

C. 
D. 



»»Hold" 

»njp" 

^'Easy" 
"Slow" 



25, Distances are 
which c (Dmmand s ? 

1. ^'EASY"- 

2. "UP" 

3. "HOLD" 




used with 



23. D This command is glven^'W get the 
rescue platform out of the cabin 
and down' into'position. This is 
, ia preparation for making the kp- 
p roach to th^^ pickup. (R^fer to 
page 50) . ' 



24. B this command means that the sur- 
vivor is in immediate danger and. 
t'hat the helicopter should be 
lifted into a hover. (Refer to 
pages 50 & 57) 



25. D ^Distances are not needed with 

^ these commands. (Refer to page 57) 



A. 
B. 
C. 
D. 



1 only 

2 .only 

1 and ^2 orJ.yv 
1^, 2, and 3 



2*6V' «YQi||acan use tBie personnel ladder when q 
retjofertng ^/an ^ 

A. body from the watfer ^ 

B. immobile survivor 

C . injured survivor 

D. mobile survivdr 



A mobile survivor will be able 
to grab the personnel ladder and 
climb into the helicopter a lot 
easier than could using the 
rescue platform. (Refer to page 5B) 
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ft'/'/ 



27. Which of the following is not a correct 



statement? 
A. 



C. 
D. 



Ml 

The crewmember must advise the pilot 
when cargo isoiH the deck 
The ''pilot does not have a manual re- 
lease capability in the cockpit 
The crewmember must oversee the 
cargo hookup and drop 
The crewmember must conn the pilot 
into position over the cargo 



28. Ground personnel s(hould enter and de- 
part tbe dargo 'sling hookup area from the 



27. B (Refer to page 60) 



of the aircraft. 



A • starboard side 

B . front 

C. port side ' 

D . back 



28. A This will enable the crewmember 
and pilot to see any ground 
personnel coming in under the 
rotor disc area. (Refer to page 61) 
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HIGH-INTENSTTY SEARCHLIOTT SYSTEM 



1. 

2. 
3. 



OBJEGSTIVES ^ * > 

When you.coraplete this section, you will, be able to: 

Identify the components of the ^high-intensity searchlight sys- 
tem. " ^ ^, • 

Explain the searchlight operation. y y 

Describe the safety precautions ,for the operation of the 
searchlight. . - 



HIGH-INTENSITY SEARCHLIGHT SYSTEM 



The high-intensity searchlight system 
(Night sun) provides a high-intensity light 
source particularly suited for most night 
operations, including search operations and 
examination of rescue locations from a safe 
altitu#r^ Night photographic raissisems are 
possible by using daylight techniques and 
film. 

The searchlight system is comprised 
of *the following components: external mount 
(gimbal mount and searchlight assembly), 
junction box, remote control unit, inter- 
connection cables, and mounting hardware. 
(See figure 32.) The system utUizes'the con- 
trollable searchlight position control- switches 
for cockpit control of beam direction, 

is powered by 
the start se- 



The searchlight system 
the DC primary bus. During 
quence, - 30,000 volts are generated ^ with- 
in the searchlight .assembly, and a high 
burrent power surge develops in the junction 
box, ' 



NOTE: The start sequence may cause con- 
siderable interference with radicfs in 
the helicopter. 

After the start se^quence is complete4, 
only 28 VIX: are required for the system 
to sustain illumination. 



CAUTION 

Do Aot attempt to operate the search-' 
light from batteVy power only. 

Now we will discuss 'the individual 
components of the high-intensity searchlight 
system, _ <^ 



EXTERN Ai MOUNT 



The external mounting cdiisists of three sup- 
port bracketsy^he gimbal mount, and the search- 
light assembly. (See figure 32.) The assembly' 
is mounted on the port side of the helicopter 
below the avibnicsman*s window. 



CAUTION 

Water landings with the searchlight installed 
shall be limited Jto operational necessities. 
If a water landingls necessary and the search- 
light is in use, if possible turn the light 
off and allow it to cool before landing 
(3-5 minutes are recommend; however, any 
cooling period is beneficial). The MASTER 
switch should also be secured before water 
contact. Water landings with any forward 
speed may cause damage to the Nightsun 
mounting and aircraft mounting points. 

Gimbal Mount 

The gimbal mounting assembly (figure 
l1) consists, of a yoke and two small DC 
motor actuators. One motor is mounted at 
► the base of .the yoke and rotates the light 
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for aaimuth. The second motor is mounted 
on one le^ of the yoke and drives the trun- 
nion mounting for evaluation. Stop pins 
in the yoke bearing housing limit the 
searchlight rotation in azimuth. A slip 
clutch> on each motor drive absorbs the mo- 
tor torque when the searchlight is driven 
against the stop. The stops are adjustable 
in azimuth and may permit a maximum of 350 
degrees of rotation. There are no physical 
stops for elevation. Normal range of/^leva^ 
tion is from 10 degrees above the hotlzontal 
to 70 degrees below. The drive motors- may 
cause 3ome radio interference. 

NOTE: Manual movement of the search-' 
light assembly will not damage the 
actuating mechanism. 

WARNING 

Avoid traiaing the searchlight on any 
part of the helicopter. The heat gen- 
erated is .capable of melting a tire 
or igniting paint or' fiberglass „ When 
changing azimuth from side to side, 
DEPRESS ELEVATIOS to avoid shining the 
light inside the helicopter. > 



Searchlight Assembly 

The searchlight assembly (figure 33) 
consists of a cylindrical housing within 
which are mounted' a<i arc lamp bulb, a re- 
flector, a cooling fan, a focusing motor, 
and various electrical components used in 
the start' circuit of the lamp. The lens, 
made of specially tempered glass, is capa- 
ble of withstanding both mechanical stress- 
es and high temperatures. ^ The xenon arc 
lamp contains two tungsten electrodes per- 
manently sealed in a quartz glass bulb 
filled with xenon gas under pressure. The 
1^ is capable of 3,800,000 peak beam can- 
dle power. 

NOTE: Unlighted pressure within the 
bulb is approximately 75 psi. Lighted, 
I the pressure approaches 300 psi, and 
the temperature surrounding the arc 
will range between 30(rF. and 2,10(rF. 
Should the bulb explode, it wilL be 
contained by the searchlight housing 
and lens. * s 

The beam is focused by a focusing motor 
driving the reflector towards or away from 



the lens. The motor is nonreversing and 
continually' drives the reflector back and 
forth through the same cycle. The, focus 
is from a 10 degree beam^ width (flood) to 
a 6.5 degree beam yidth (search). ,(See fig- 
ure 34.) The search*-light assembly has a 
safety cable attached to the yoke. 



JUNCTION BOX - - 

« 

The junction box (figure 32) consists 
of a rectangular metal box containing relay 
and terminal connections for power distribu- 
tion to the, functional components of the 
searchlight equipment. The junction box i3 
mounted . in^the cabin, portside, aft of the 
radioman's seat Two circuit breakers are 
mounted on the bottom of the case (70A and 
7A) . 



REMOTE CONTROL UNIT 



The control unit (figure 35) is- mounted 
in the cabin below the rescue hpist 'throt- 
tle control valve on the right side . Two 
quick-disconnect release^ permit moving the 
unit to the other positions about the cabin 
for remote use. The control panel contains a 
circuit breaker type ON-(FF swit6h marked 
MASTER. 'This switch powers the lamp, lamp 
starter, gimbal drive motors, focusing drive 
motor, and a cooling fan in thc^ lamphousing 
assembly. A guarded momentary cofftact switoh 
marked START controls the start circuit. A 
third momentary contact toggle switch marked ^ 
""focus controls the motor-driven focus mech-' 
anism. A four-Way momentary contact toggle 
switch marked DOWN, VP, LEFT, RIGHT controls 
the movement of thi searchlight in azimuth 
and eievatioh. The Vbove four switches are 
located on - the face of the. remote control 
unit. On top pf, the remote control unit is 
an unmarked momentary interrupt pushbutton. 
This extinguishes the lamp l^ut allowS the 
cooling fan to continue running. The pooling 
fan runs anytime the MASTER switch is C^. 

a 

HIGH-INTENSITY SEARCHLIGHT INSTALLATION 

> .' 

Install the searchlight (figure 36). 
as follows ; 
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2 POCUS mOTO* 



i CABLE CONNECTOR 

3 BACK S^IOCR 

«. COLLECTOR ROD 



7. XENON ARC LAMP 



1. COLLECTOR . 




). AtH IN7AKI FtLTta 



I FAN MOTOR 



Ni<7.^ TRUNNlON^guOUNTlNC' 



n. VENTILATION HOOO 



10. wiNOOw LENS 



Figure 33. - SX-1 6 Searchlight a&sembly, ^ 

t. Locate mounting brackets ^(3 ea • JOGH-fi^ENSITY SEARCHLIGHT OPERATION 

on left side of aircraft), 

OPERATING PROCEDURESs 
2, Mount the high-intensity search- * 
lig^t^ (\i$ing 3 mounting bolts and , 
elastic stop^nuts)/ Preflight 



3, Connect control/power cable (to 
connector on side of aircraft) , 



4. Attach two drain tube extenders. 
3, Remove .searchlight lens cover. 



1. Lens clean - CHECKED, 

NOTE:. Do tiot touch the lens^with your 
hands; smudges cause an ancven cheating 
of the lens and subsequent cracking, 

2. .Light— MANUALLY POSITIONED so 

beam will NOT STRIKE HELICOPtER 
" WHEN ILLUMINATED. 
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Figure 35. - ftcmote control unit. 



3. MASTER witch - OFF. 

4, Circutt breakers — CHECKED. 

t ' 4 

Do not direct light beam «bnto surface 
"^or^ircraft due to intense h^at. 

Starting \ , 

1. MASTER switch - OW . « ' 

' X" START switch - DEPRESS UJITTL LAMP 
^'iGTilTES (5-10 seconds), Release 
ijnroediately ^ 

^ " " CAUTION 

Continuing to depress the switch after 
ignition may seriously damage the 
searchlight. 

Operation 

1. FOCUS switch - ADJUSTED TO DESIRED 
BEAM WIDTH. \ 



2 . Fbur-^ay directional control 
. switch - OPERATE AS DESIRED. ^ 

NOTE: When the controllable searchlight is 
OFF or in STOW, the collective searchlight 
positicTn control switches and the searchlight 
ppsition toggle sWfttch.orttRife copilot's remote 
IC5,pftnel, controls the-^ightsun positioning. 



S^ccuring *^ 

1. Push momentary/" OFF buttdh". Note: 
Lamp may be restarted if desired, 
by pushing start switch. 

2. , Allow 3-5 minutes for cooling. 

3. MASTER switch - OFF. 

OPERATINC TECHNIQUES 

Techniques for use of tKe searchlight 
must vary with the' object of the search, 
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area being searched, and raeterological con- 
dition's. General guidelines for its use 
ire listed below; however, proficiency in- 
its use can 'be acquired^, only through actxml 
experience. The following techniques are 
only general guidelines for good search 
conditions: 

1. Search/ airspeed f It is reconimended that 
search airspeeds of 50-100 knots be , 
maintained as required for the type of 
object being searched for and the arek 
to be covered. The Nightsun has been 
designed to operate at airspeeds cor- 
responding to heltcopter limitations. 

2. Altitude - ^jroportional to search 
dfbject*s size: 

^, Vessels or boats 40 feet or 
over -^1^000 to 1,'500 feet. 

b/ Boats less than 40, feet - " ^ 
300 to l,00a feet. 

c. Personnel*^ - 300 tO 500; feet 
(hover search* also a satis- 
factory technique). 

3. Beam width - as desired. Midway 
between narrow and widest points 
provides a nearly solic^ beam spot, 

4. SEARCH STATIONS. The port sldeofthe 
helicopter is the recommended search 
side and can be used efflctfently by the 
copilot and avionicsman. The copilot can - 
maintain directional control of the Night- . 
sun with either the collective searchlight 
position control switch or the search- 
light position, toggle switch on the^^re- 
mote ICS panel. The avionicsntan can 
start, focus, change direction, or secure, . 
the Nightsun by using the remote control 
\x>\. The control box, mounted on the ' 
starboard side of the helicopter, has 
enough cable to allow it to be,, used 

In the avionics position. 



CAUTION 

When operating the remote control box from 
the avionics position, the power extension 
cable laying kcjross the cabin deck may 
,be a hazard during an emergency exit. 

It recommended that the Nightsun not 
be used to search on tho starboard side 
of the helicopter due to the' possibility of 
the light striking the helicopter. 

/WARNING 

<» • 

The, heat generated by the light is", capable ot 
melting a tire or igniting paint or fiber 
glass,/ • 

SAFETY PRECAUTIONS 

Observe the following safety precautions 
when operating the hlgh^ intensity searchlight: 

1. Because of hip:h temperatures and high 
.operating pressures, the possibility of 
^an^ exploBion is always present during 

operation or handling of the bulb. If 
an explosion should occur, anyone with- 
- in a*radiurf of 25 feet could be'^critlcal- 
ly injured by flying glass, 

2. Avoid training the Searchlight on any 
p^rt of the helicopter. The heat gen- 
erated is capable of^meltlng a tire or 
Igniting paint' or fiberglass. When you 
are changing azimuth from side to side, 

. avoid shining the light on or inside 
the helicopter; 

''3. When operating close to personnel, the 
light beam should never be directed 
towards them since the high intensity 
of the beam may ^.cause bums or eye 
" injuries. 



♦ 

72 



REVIEW 



You hare now completed the section on the high-inteniiity 
searchlight system. You should be thoroughly familiar with the sys- 
tem operation, preflight proc<5idures, starting operation, and safe- 
ty precautions. You have also learned how to install the light on 
the aircraft. 

(Now answer the following review questions.) 



29. The high-intensity searchlight can pro- 
duce a MAXIMUM of peak beam 
candle power. 



29. C (Refer to page 67) 



A. 
B. 
C. 
D. 



3,600,000 
3,700,000 
3,800,000 
3,900,000 



30. The li<^ted pressure inside the search- 
light bulb is approximately . 



A. 
B. 
C. 
D. 



300 psi 
400 psi 
600 psi 
800 psi 



31. Where is the searchlight »s remote con- 
trol unit located in the helicopter cabin? 

A. Aft of the radio >rack 

B. Below the variable hoist control 

C. Aft of the radioman »s seat 

D. Above the variable hoist control 

32. ' From what position is the focus of 
the high-intensity searchlight controlled? 





* I. Cockpit 




2. Master ( 




3. Remote < 


A. 


2 only. 


B. 


3 'only . 


C. 


I and 2 only 


D. 


V, 2, and 3 



30. A (Refer to page 67) 



33. On tfie^ start cycle, the searchlight 

lamp will fgnite in approximately 

seconds. 



A. 
B. 
C. 
D. 



3 to 5 
3 to 9 
5 to 8 
5 to^lO 



31. B Thip position is insid^ the cabin 
and on the right side. (Refer 
' to page 67) 



32. B The remote control unit in the 

cabin has the only focus control. 
(Refer to pa&e 67) 



33- D (Refer to page 70) 



4^ 
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27. 



34. Before Sf^curing the MASTER witTch on- 34. 
the high-intensity searchlight i you should 
aIIov^ a MINIMUM of minutes. 

A. 2 „ 

B. 3 

C. 4 . . 

D. 5 

35. The altitude of aircraft searching for 35. 
bdats less than 40 feet> long should be 

feet. 

A. 300 to 5P0 

B . ' 300 to 800 

C. 300 €o 1,000 

. D. 1,000 to 1,500 



It the master swltdh is secured 
before the 3 minutes are up, the 
fan in the light assembly will 
be secured, and the l^mp will 
not be cooled. <Refer to page 70) 

This^^altitude will give the crew . 
a better chance of locating a 
boat of this size.P (Refer to 
page 72) > 
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„ ; POBEWPRD 

Successful\j^ue missions . are accomf^lished by th^ordination 
*of skills between the pllo) and SAH alrcrewman. ^ ^ 

The pilot hus a trulnlng ayUabus that requires him to te skilled 
In the art of flying. 

You us an avionicsmun. must have a working knowledge of the 
equipment used alibard the hellcoi^er.. You must be familiar 
with and accomplished In the professional skills, techniques. 
. and procotlures jjsed on rescue missions. 

This syllabus is designed specifically to give you the required 
training to become a proficient and safety-conscious avionics 
5?AH alrcrewman. 



A qualified instructor must supervise the student as he completes 
this Luklet. To md^ate that the student has satisfactorily demon- 
strated or explained an Item, the: instructor will enter his initials 
and the ahl.reviateddal« (i-1-76) in the '•.S" block. If the student s 
performance Is not satisftictory. the instructor will initial anU 
date the -U" block, lie will then indicate in the Insti-uctor s 
' uemark-s section the reason for the unsatisfactory -mark: If the 
student is .K*t prepared or fails to satisfactorily complete an 
item, the instructor iihould counsel liin. and indicate what prepar- 
ation or additional-training is required. 

. ■■ . ' M ' ~ ' , " . ■ 

This is a co,mK.site grouml/f light syllabus derived from close 
exammation of the many syllabi in existence .tit various Air 
Stations and Is designed to meet the needs of all Air Stations 
Comman<ling officers may deviate from this standard as required 
to meet local r.ilssion requirements and operational llmltat ons. 

in revising this standard syllabus for local USe, it should be 
-remembered that a proficient, safe, and standard search and rescue 

alrcrewman is the goal of the program. - 
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INTRODUCTION TO AVIONICSMAN SYLLABUS • 
GROUND PHASE 

Objectives 

A. After completing this phase, the student will be able to: 

i" ferform taxi signalman duties safely, using standard 
hand signals. - 

2. Perform the line duties required of- a SAR aircrew- 
man (servicing, etc.) 

3. Tow 4n aircraft, using the proper equipment and 
procedures. 

H Demonstrate emergency egress procedures from 
Avionicsman and Flight Mechanic positions. 

5. Use the pyrotechnics and SAR equipment safely. 

' 6; Plot a course, using the proper navigation equipment 
and procedures. , 

7. - Perform preflight, thruflight, and post-flight; using 

the proper guidelines. , 

8. Locate and identify the avionics antennas. 

9. ' Locate the components of the various avionic sys- 

tems* ^ 

10. stand radio room watch on air-to-ground frequen- 
cies. ^ 

B The student must accom^.lish the ground phase to the 
nistructor's satisfaction before it Can be signed off. 

C. The -student must complete ^le aground phase before he 
• can begin the fligiu phase. 

1) Completion of this ground training will give the student 
Uie background be needs to be a good line crewman and a 
good ^ircrewman. - 
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AIRCRAFT GROUND HANDLrNG 

Instructor will have the student accom- 
plish the following: 

A. Aircraft start and launch 

1. Using the proper procedures and 
safety , precautions, Wnd the fire 
guard for aircraft start and launch. C 



B. Aircraft taxiing , ' 

1. Denionstrate the proper procedures 
and hand signals for aircrafttaxitlig. f 



2. Describe the safety precautions used 
during acft. taxi evolutiqn. ^ C 



u 



C. Aircraft securing 

1. Demonstrate proper procedures to 
follow during engine shutdown. [ 

2. Use the proper procedures to tie 
down an aircraft. [ 



3. Show how the equipment for secur- 
ing an aircraft is used. ' [ 

4. Show the location of the main land- 
ing gear locking pins and show how 
they are used. - • . » f 



1 

2 ; t; 



u 



D. Demonstrate a worliing Icnowledge . 



of general line operations. 

II. GENERAL 

A, Progress ^ 

B, Knowledge 

C. Judgment 

D. Attitude 

III. INSTRUCTOR'S REMARKS: 




Instructor Signature / Date 
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I. AIKCHAFT TOWING 

Student wiU accomplish the following under 
guidance of the inatructor: 

A. Complete prestart check of tow tractor 
• (gas, oil, etc.). 

B. Operate"tow tractor. 

- -^C. Complete tow bar safety check an^hook 
up to the aircraft. . ♦ . 

D. . Hook up tow tractor to tow bar and 
, aircraft. 

, E. Ensure that .the proper tow crew is 
III , position,^ and has been briefed on 
X/ emergency/normal stops. 

F. Tow aircraft. 

G. Demonstrate the aire riift towing safety 
precautions. 

(Student should go throug i this lesson AS 
many Win^tW as it takes him to complete 
the lesson to the Instructor's satisfaction.) 

11. GENERAL 

A. Progress 

'B. Knowledge 

C. Judgment 

D. Attitude » 
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L AlHCHAFT SEIWK IN(J 



s 



Instructor will huve atuiJenl accomplish the 
following: 

A. Fueling 

I Complete prealurl check of fuel 
t»rtick. 



2^ Oiiexule fuel truck, demonatrming 
proper procedures and safety pre- 
cautions. Including proper static _ 
g rou ndl ng sequence . 

3. tJeiuonstri^te knowledge of the fuel-^ - 
ing and dkfuellng o|)e ration on the 
HI! 3F. \ L 

4. Fuel alrcraftVlncludlng procedures 
for hydrant iind cabinet fueling. 

H OU'aml hydraulic fluid 

1. Identify inc pro|ier oil Ur be used 
In the erglnes. transmission, In- 
termediale gear Ik)x, and tail gear _ 



2. Using the proptM* oil, replenish the 
. engines, truntuulsslon, lnterinedla':e 
ami tall gear Inmes. C 



3. Using the "pro|>er hydraulic fluid, 
replenish the primary, auxiliary, 
and utmiy^hydraulic systems. C 



u 
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4. Describe th^ p^per procedures to 
l>e fallowed In ctfecompilahlng Items 
2 and 3 In this section. L 



0 



Lubrication 

I. Using the proper grease, equipment, 
and procedures, lubricate the land- 
Ing gear. ^ , L 



D. Observe the proper procedures and 
safety precautions In each of the des- 
cribed operations. . L 



QENEHAL 

A. Progress 

B. Knowledge 

C. Judgment 

D. Attitude 

iNSTIiUCTOR'lS REMARKS: 



rzzi 



Instructor Signature / Dale 



O X 



QKOUNp 4 



t . Aircraft SAH and Survival Ecjulpment 

' Instructor ^ wlH have siudent dempnatrate 
a thorough k|^owledge of the 'follow I ne( Iteois: 
(Only the Items ai your uAlt until th^ stand- 
ard SAR board Is developed. Extra spaces 
" are provided for Iteois not listed.) 

♦ » * ' ' ' 

A. SAH equipment , 

ij, Message bottles ' 

2. Float lights „ ' 

3. Salt pacK^ ' ' , . ' 

4. Cable splicer 
5i. Cargo straps 

V 6. S|iace blanket^- 

' 7., Trail lines (with- weak links and 
weighted bag)* . ^ 

. -8. Flashlight , 

9. Cable cuUer * . • ' 

10. - Shroud cuher ^. ' 

11. Aldls lump 

12. Gloves 

13. Crash axe . - 

14. MK 25 drmlng/dlsarmlrtg device 

15. Bgatliook 

16. - ^irvlval knife " , 

17. iafe ra/ts^ J 

18. }>ye ma^rkers 

19. Itescue^^asket. 

20. Rescue platfornf 

21. ^urylvat Yest(s) 
22.4 A'/64lre extinguisher 



ERIC ^ ^ \ 



u 



53 



D 



23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

32. 
33. 
34. 
36*. 
36. 
37. 
d8. 
39. 
40, 
41. 
42. 
43. 
44. 
.45. 



Survivor's sling 
Sea anchor 
Sea drogut^ 
First aid kits 

Alrcrewman*s safety harness 
Blackboard 

AMBU standard reauscltalor 

Stoke's l)tter 

Portable salvage pump 

Splints 

Ear plugs 

Survival kit 

Climera 

Wool blankets 

Body bag 

Air-to-ground phone 
Tow luindle • 

Sav-a-ll^e floatation device 



< — 
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B. Rescue equlVmVnt used (but not In A/C) 
1. Nlgh^ Sun searchlight 

C. Pyrotechnics 



C 



1. MK-25 • 

2. MK-58. 

3. 'mK-13 

4. MK-79 

Etnergency radios (Survival radios Sor 
emergeiioy comms» lowering to survivor 
for helo to ground comms and by crew- 
man lif he Is the survivor.). 



1. 

2. 
3 



PRC-63 
'pRC-90 
URT~33 
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Emer>[ei)cy ileiiis and proicdurcs 

Student will sliow\lhe 1o(dlion ol 
^wiilot explain following: «• 



I. 

2. 



J. 

6. 
7. 
8. 



Emergency exits 
Ueiuonstrate emergency eg-" 
ress procedures Ixoin ''Avion- 
u SI nan and Klight M<^( hanic 
|X>sitions. ' ^ , 

Fire extinguishers 
Knietgency exit lights r 
hirst did kitk 
In-llight liie^ 

Smoke and funie elinnnation < » 
nit( hing procedures 



A. l*n)gioi*-s 

H. SAH/Hoa< ue equipment knowledge 

(\ Jutlgmunt 

I). Attitude 



s 



u 



111. INSTHlK' nat'S Hl-.MAUKS: 



11 (U^NhltAL 

li. SAIl/Mt H(Uf equipment knawlidge 
(' Jutlginent 
1), Attitude 



111. INSl HUt T()H'8 HI.MAHK.S: 



hiBtructor Signature / Date 
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I. NAVIGATION 



s 



u 



Instructor will liave student aocompUsh the 
following: 



( 



A. Interpret charts. 



1. Head charts. 

2. Identify types of charts. 

3. klstlmate distances. 

4. Identify approach pjate. 

5. Identify enroute supplements. 



B. . Use navigation equiprr^ent. 

1 . Compass 

2. Plott^ 

3. Dividers 
' 4. Pilot's computer 



Plot u given cdurse, ^vlng headings, 

dl-atunce, enrJute time, and any other ^ 

Infdrmatlon as desired. (Use 80 kts.) I 1 J 



[). Show a working knowledge of the follow- 
ing electronic navigation equipment: 

1. Direction finders 

2. VIIF/NAV , . 

3. ADF. 

4. TACAN 



10 
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ii. GENERAL 

A. Frogresa 

B. Knowledge 

C. Judgment 

U, Attitude 

s 

111. INSTRUCTOirS^HEMAHKS: 



instructor Signature / Date 



I. INSPECTIONS 

Instructor will have the student accompli ah 
the following: ^ ^ ' 



A. PrefUght Inspection 

1. Perform a prefllght Iwipootlon In 
accordance with awl using ■ p 
guide CMS Card ^OOOJA. L 



u 
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2. Sign off pref light on CG-4377 using 
proper procedures (sample). ' L 



U. Thrufllght inapectlon 

■ \ 

1. Perform a thrufllght InapeotlonMn 
accordance with and uglng^af^ a guide. 

CMS Card /i/0(X).5A. 



2. S»gn off Uirufllght on ca-4377 uaing 
proiM-i* proct'clurcs (flamplp). L 



('. Postnight Inspection 



1, Perform u iwatfllght ln#|)cctlon In 
uccorclancf wifh and using na a _ 
fiuido, GMS Ca-rd #tXH)/bA. [_ 
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2. Sign off iHJfltfll^ht udrordlng to 
station Instnictlona. ' L 



1 — 3 



12 



2b7 * 



I). Special Inspections 



I. Perfornri speclMl inspections in ac- 
coixiance with CMS Curd ^000.2 
and 000.3. 



a. After water landings / 

b. Tires for correct pressure 
H. APU operation 



Complete the APU Start/Run checklist, us- 
ing the proper procedures and safety pre- 
captions. L 



HI. GfclNi^HAL 

A. Progress 

U. Knowledge 

C. Judgment 

D. Attitude 

IV. INSTHUCTOIVS REMARKS: 



u 



I I I 
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Instructor Signature / Dale 
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AVIONICS ANTENNAS 

Instructor will have the student accomplish 
the following: 

A. Locate and Identify the following anten- 



nas: 




1. 


Radar ' 


2. 


Glide slope 


3. 


Radar altimeter (2) 


4. 


Forward UHF 


5. 


nirectfon finder 


6. 


IFF 


7. 


ADF sense 


8. 


TACAN 


9. 


Doppler 


10. 


ADF loop 


11. 


FM 


12. 


VHF 


13. 


Rear UIIF 


14. 


vor/loc 


15. 


Marker beacon 


16. 


HF 


17 ' 


LOHANC 



GENERAL 

A. Progress 

B. Knowledge 

C. Judgment 

D. Attitude 
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IIL INSTRUCTOR'S REMARKS: 



Instructor Signature/Date 
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GUOUND 8 



I. AVIONICS COMPONENTS 

Instructor will have the student accomplish 
the following: 

A, Locate and identify the following avlonic 
componentfl in the bow compartment: 

1. Radar altimeter 

2. IFF 

3. , Glide slope 

4. LORAN C Aniciiiui Coupler 

5. Radar 

6. Flight director 

B. Locate and Identify the following avlonic 
components on the forward cabin elec- 
tronics rack: 



s 



u 



UHF 
ADF 
FM 



Locale and Identify tlie following avlonic 
components on the aft cabin electronics 
rack: 



TACAN 
VHF NAV 
Miifker Ucuooil 
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u 



1 



4> IIF 
5 VIIF 



D. Locale a/nd fdentify the following Ivlonic 
components In the doppler bay: 



1. Doppler 

2. Gyro 



II. GENERAL 




A. Progress 

B. Knowledge 

C. Judgment 

D. Attitude 



NSTHUCTOH'S HEMAHKS; 



Instructor Slgnatu re/Date 



er|c 
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GROUND 9 

4 



RADIO ROOM WATCH STANDING (40 hours 
minimum) 

Instructor will have student accomplish the 
following: 



8 



U 



A« Watch standing 

1« Convert local time to GMT time. 

2. Stand watch on aircraft frequency. 

3. Receive and interpret a drill mes- 
sage. 

4. Maintain an abbreviated radio log. 

5. Handle outgoing and incoming mes- 
sages. 

6. tOperate teletype and understand 
teletype operating procedures. 

II. GENERAL 

A. Progress 

B. Knowledge 

C. Judgment 

D. Attitude 



III. INSTRUCTOR'S REMARKS: 



Instructor Signature/Date 
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INTRODUCTION TO AVIONICSMAN SYLLABUS 
PLIGHT PHASE 

Tliit syllabui ts designed to help you become a qualified HH-3P 
avlonlcaihan. ThU ayllabua la alao a recjord of your completed 
training. 
' 1. Objectives: 

A. After com|)letlng Ihia ayllabua, the student will be able 
to: 

1. Operate the IC& 

2. Use proper ICS voice procedures. 

3. Operate tin: HF iranbceiver. 

4. Use proper radio voice procedures. 

5. Maintain an abbreviated radio log. 

6. Send and receive messages. 

7. ()|ierul«llH2 li)liAN nuvlgulor 

l^Xoi position from lx>ran readings. 



ERLC 
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I LIGHT 1 



FLIGHT TIMK 



I. COMMUNICATIONS 

Iiistructop will have student monitor the 
following: 



s 



u 



ICS 

1. Operation of ICS 

2. ICS voice procedures 

3. Prt>|)or ICS responses 



1. Initial setup 

2. I'lx'quency changirs 

3. Ill' comnumicalionH 



II. GKNKHAL 

A. Progress ' 

U. Knowledge 

C. Judgment 

I). Attitude 

I'.. Crew coordination 



111. INSTHUCTOU'S HKMAHKS: 
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Instructor Signature/Dale 
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FLIGHT 2 



PLIGHT TIME 



I. W^TCH STANDING 

Instructor will have student perform the 
following: « 



s 



u 



1. 

2. 
3. 



(^rate the ICS 

Use proper ICS voice precedures 
Use pro|>or voice responses 



U. IIH TraMM civer 



1. Establish communication with aero-* 
iiautldal statloa 

2. Transmit ofieratlon and position re- 
ports, 

3. Maintain abbreviated radio log. 

4. Keep aircraft time sheet. 

5. Receive drill message. 

6. Transmit drill message. 

(Student should go through this les- 
son as many times as It takes him 
to complete the lesson to the In- 
^ structur's satisfaction.) 

H. GENI^HAL 

A. Progress 

H. Knowledge 

C. Judgment 

I). AttHude 

E. Crew coordination 



INSTRUCTOR'S REMARKS: 

> 



/ 
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Iiutruotor SlgMture/D 



FLIGHT 3 



FLIGHT TIME 



8 



U 



1. NAVIGATION 

Instructor will have itudent perform the 
following; 



A. Loran chart Interpretation 

1. Identify Lx>ran rates In area. \ I 1 

2, Obtain approj^lmate Loran fix from 



chart. 

U. U)IUN C NAVICATOB 

1. Complete initial setup. 

2. ^ 0|»rale U)liAN C NAVICATOR 
C. Plotting 

1. Pkil l^aii fill luliig TI) tfiuJ I Jil U>iig 



I 1 I 

I I . i 

I I I 

I I I 



II. GENE HAL 

A. Progroaa 
Knowledge* 

C. Judgment 

D. Attitude 

E. Crew coordination 



ERIC 
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III INSTRUCTOR'S REAIARKS: 



Instniotor Signature/Dftto 
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FLIGHT 4 



FLIGHT^IME 



I. CHECK FLIGHT ' ^ 

Instructor will observe student for correct 
operation of the following: \ 

^ * . 

A. ICS 

1. Proper operatlpn and voice pro- 
• cedures. 

B. HF Transceiver , 



C.-^ LORAN 

1. Proper operation* 
. n. GENERAL 

A. Progress 

B. Knowledge 

C. Judgment 

D. Attitude 

E. Crew coordination 

III. INSTRUCTOR'S REMARKS: 



u 



III 



1. Proper operation and voice pro- 

cedu ces . ^ I 1 1 



I I I 



p u s GOVERNMENT PRINTING OFFICE: 1 9B I —774 227- 

25 



Instructor Signature/Date 
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